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A pilot project has as its goals: to investigate the

use of radio for elementary mathematics instruction in underdeveloped
countries, to evaluate a prototype system, to develop a methodology
for producing radio instructional materials, and to foster in the
host country the ability to self-sustain the project. Toward these
goals the report cites accomplishment to date: selection of a host
country (Nicaragua--Department of Masaya), the steps invcived in
establishing and sustaining the project in its initial period, and
formulation of a schedule for 1974 activities. In addition, the
general research plans for the project are outlined. Several related
researches in the United States, development of mental arithmetic
tests, pilot testing lessons, experiment on digit writing time, and a
textbook survey, are described as they relate to the Nicaraguan

project. (WH)
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INTRODUCTION

In their attempts to imprsve the gualicy of primary education,
%any developing countries face simultanecusly a shortage of qualified
teachers, especrally in the rural areas, aand 2 shorrtage of funds to
support large-scale in-service teacrer training A possible solution to
this dilemma lies in the use of television or radio te bring high-quality
instruction into the classroom. The use of television to carry a
substantial fraction of the teaching burden has been explored in several
settings, including E1l 3alvador, Samoa, and Niger. Although radio is
used for instructicnal purposes in many devaloping countries, there has
beenn little systematic investigation of its effectiveness and of the
variables that affect learning from radio in such a setting.

As one step in accumulating research experience with
instructional radio, AID has funded the Institute for Mathematical
Studies in the Social Sciences (IMSSS) to design, implement, and
evaluate, in collaboration with personnel of a developing country, a
system of teaching elementary mathematics by radic. The objectives
of the projec: are to:

1. develop and test a cost-effective protctype system of

radio mathematics instruction for elementary grades in

a less deveisped country (LDC) thar could, with minot
adaptarions, be used in many LDCs

2. develsp a methodology for producing radio instructional
materials based upcn the rapid and specific reporting of
previsus student performance back to the materials
develcpers; '

3. begin a program of research on major variables affecting
learning through radio;

4., help build capabilities in an appicpriate LDC host
institution that would enable the institution to
centinue or even expand the project with minimal further
assistance from external experts.

ERIC
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The project is designed to operate in seversl stages. During

the first stage, which occupies the first funding vear, the project was

to make contacrt with possible LDC sites and to refine the project design

through work with LDC educators. The specific objectives of the first

year, as presented in the IMSSS concract with AID, are summarized in

the following list,

1.

The contractor will assist A.I.D. in selecting an appropriate
primary and a pessible secondary site for the project.

After site seiection, the contractor will establish
cooperative werking relationships with the appropriate
host-country government and education cfificials.,

After site selecticn, the contractor and appropriate
host-country personnel will zooperate in developing a
more detailed research design.

A tentative, broad outiinme of the radio instructional
material will be drawn up for the first six years of
elementary school based upon the existing host-country
mathematics curriculum,

In order to develop an efficient mode for recording and
collecting young children's written responses, the
contractcr will perform preliminary experiments in

elementary schools around the Stanford University area.

The zontracccr will have primary responsibility for
recruiting a projecrt manager who will reside in the host
country for the duration of the procject.

AID, in conjunction with the contractcr, will establish.
an adviscry boaxd during this first year of the project.

The contractor wili establish iinkages with related
educational technclogy proje:ts operating in other
developing countries.

This report describes the activities and acccmplishments of the

project staff towards meetiag these objectives and discusses plans for

the next project year, during which the staff will be expected to set up

the project in a developing country and to develoup an& test instructional

materials for first grade.




September 5 - 19
Novem?er 8 - 20
January 6 - 21
February 1

February 8

February 11

March 6 - 15
April 1

April 1 - May 10
June 1

June 9 - 25

June 21

July

1,

PROJECT CALENDAR

1973 to June 30, 1974

Trip to Southeast Asia

Trip to Latin America

Trip to Latin America and Africa
Prcoject director hired

Site selection meeting with AID
officials held in Washington; Report
on trips, '"Site Selection Process:
Radio Mathematics Project' distributed.

Nicaragua selected as first choice for
prcject site

Staff visit to Nicaragua for
further negotiations

Agreement. between AID and Nicaragua
formalized

AID orientation and :anguage training
for Staniord staff moving to Nicaragua

Radio specialist hired
Staff arrival in Nicaragua

Project Research Review Committee meeting



SITE SELECTLON

The AID office supervising the project, the Technical Assistance
Bureau (TAB) in the Division of Education and Human Resources, organized
the initial stages of the site selection process by informing each of the
appropriate AID Missions around the world about the project and soliciting
expressions of interest from the country and the Mission. We planned to
visit each country that expressed interest in the project.

TAB described the project to 42 missions and received positive
replies from 12 countries, far mcre than héd been anticipated. We
planned three trips: one in September, 1973, to South Vietham, Thailand,
Indonesia, and the Philippines; a second in November to Panama, Colombia,
Ecuador, and Peru; and a third in January 1974, to Nicaragua, Brazil,
Swaziland, and Nigeria. The visiting team consisted of Barbara Searle
from Stanford, David Sprague from TAB, and for the first two trips,
Patrick Suppes, and for the third, Jamesine Friend, both from Stanford.

In each country initial arrangements for appointments and visits were
made by a member of the AID Mission. In some cases, follow-up
appointments were made for the visiting team by host-country officials
during the course of the visit. The team spent from two to four days
in each country.

Prior to each trip members of the Stanford staff gathered
background information about each country and talked with members of the
Stanford community who are natives of, or have had professional experience,
in each of the countries to be visited. We found conversations with staff
and students in the Stanford International Development Education Center

(SIDEC) particularly useful. Many of the students hold positions of



influence in their own country, in the Ministry cof Education, and other
branches of the go;ernment. SIDEC staff members have considerable
experience working overseas, espacialiy in Asia. Several staff members
of the Institute for Communications Research huve worked extensively in
Latin America, and provided us with much useful information. The Center
for Research in International Studies proved to be a gced source of
information about the Philippines, where two staff members have worked
in rural schools. '

Before the first trip we prepsared an extensive outline of the
type of infcrmation we wanted to obtgin about each countvy we visited.
The outline, '"Notes on What To Leok for When Visiting a Potential Host

Country,"

appears in Appendix A, The visiting team found that its visits
were too sheort to investigate more than a few of the issues raised by
the outline, and that a short, more focused list was more useful. The
list develcpad by the team during its travels was also used for comparing
countries after the completion of the trips; it 1s shown in Table 1. The
original sutline remains a useful guide to che type of information about
the host country that must be ccllected during the course of the project.

The visiting ream found that coming to & country prepared with

a written list of questionz increased the probability of gaining the
information needed to make a site selection decision. Although the time
spent in each country was generally adequsate, the team found that the
combined impact of hosts with special interests and activities tc describe,

. time and culture changes, and the wealth of topics and issues to be
considered, conspired cc memory lapses. An embarrassing example is the

team's failure to inquire in Thailand about the extensive school-

broadcasting program in speration cthere.

ERIC
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TABLE 1

F

s

imors Compsring Przespective Project Sites

Respense 1 coantry
' Did vifirials of the country exptess interest in having
project come ro their country and providing financial
support for it?

Radio transmitter
Dses countey have 35 transmitter available and can we
use it?

Suitable schools
Can azrcessible rural s-chools be found and wused as
expezimental schocls:

School l-ng.age
Are children raught i1n their native language? Instruction
1n other than the native language is a disadvantage.

Curriculum writers
Doas country have a pool of trained curriculum writers,
some of whom would be available to the projest?

School licison workers
Does the country have a pool cof experienced teachers or
supervisors who zould conduct field work, some of whonr
wmisld be avallabiz r: the project?

Site 1dar:;xtred
Were we able during tha <ourse of cur visit to identify
3 site to: che projesn?

Reczeding stuiid
Dcs: coontry have a recotding studic availabie and can
we 1te 1t7

Math curri.civm
as the .ountry produced a cevised primary mathematics
curriculum? & revised curviculum is an advantage.

Developmsnt level
Bow developed 1is the country? Ioo much and coo litrle
developmant are borh unfaveorable,

Size of zauntvy
How large is che counczy? Smal: countries are preferced.
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TABLE 1 {(continued)

Office space
Will che country provide cffice space for the project?

Vehicles
Does country have vehicles that can be made available
to project?

Computer
Does countrv have a computer facility? 1Is computer time
free, or available for rent? (free use is more favorable)

Radio technicians
Does country have radio technicians and can some be made
available ta project?

Computer tachnician
Does country have computer programmers and can one be
made available to project?

Researchers
Does the country have an educational research imstitution
or a cadre of research workers, some of whom would be
available to the project?

Response of Mission
Is the Mission supportive of the project and are they
willing t» make & financial contribution?

University link
is there a univer
Y

ve ty primary education department we
can establish a

si
elationship with?

Regional ties
Is there a regional organization with whom we <an
establish linkages?

How far to Stauford
How much traveling time is involved in getting to Stanford?

Time change 4
How much time change is there between country and Stanford?
{This and the previous factor reflect the difficulty of
comunicating with Stanford.) '

Ease of language
How much difficultly might the Stanford staif have leaining
the language?

Normed tests
Does the country hawve any national normed tests?
Having tests available is an advantage.

RIC
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The acrtivities zf the visiting rezm and the informstion obrained
during the counzry visits have been described in a reposrt prepared in

February, 1974, {3earte, 1974} p:iior to rinal sire selection.

Role of Country Visits in Site Selection Process

As described in Searle (1974), several criteria for site
selecricn, among rhe many that we were abie to ideﬁtify, came to dominate
the team's thinking about choosing an coptimum site for the project. It
is important to emphasize that this relative ranking of criterla was
determined by the :haraccer of the research effort propsosed. By
considering in detail how the prcject might be impiemented in different
settings, we changed our viewpoint about the relative importance of
factors. We will illustrate this point by discussing three .selection
criteria; (a) the language of instruction, (b} the size of the country,
and fc) the ‘typicalness' of the country.

A major aim oi the present project is to assess the feasibility
of deliverinz the main zcre of instruction (in mathematics) by radio. A
minlTuin peecegqolsite in this effort is thar the childrem be able to
understand the langusge spouken by the radio instrucztes. Although
recognizing thar in many parts »f nhe world schooi instructicn is not im
the native ianguage i the children; the ream was nst fully aware at the
ourset ¢f irs traveiz of the extzar ro which, in such situations, lower
primacy gvedes <re taught in a lu:al language while the children .are being
taught the instz.:rional language. Some cf the difficulties presented by
insctrustion in 2 seccnd.language are discussad in Searlie (1974). A
pcssible solution, broadcaating in the lical iLaznguage, would probably mean

chat Stanfz:d sraif would have to leacrn two new lz2nguages. In addition, it

ERIC
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would probably prove difficult tc make & satisfzctory decision .about the
level at which to change languages. It became clear ro the team as it
traveled that many difficulties could be avoided if the project were to be
located in a country in which the children are taught in their native
language. Ultimately, it would be feasible to present radio lessons in
local languages, using local radio stations (to cope with the .use of
different. languages in different parts of a country). For our research
purposes, it seemed impuvrtant to keep language problems to a minimum.

A major motivation for undertaking research on the delivery of
instruction by radio-is the challenge of bringing modern, effective
instruction to children in large, remote areas of hea&ily populated
developing countries. The examples of Indonesia, with its hundreds of
islands, and Brazil, with the remote Amazon b=2s.i: so isolated from major
urban areas, come immediately to mind.

The project staff expected, before making any trips, .to.locate the
project in one of the large developing countries that might .be expected to
find especially useful the results of the contemplatéd research. However,
among the requirements for carrying out the research was the availability
of trained host-country people who 2ould work with the project .at the
experimental site, supervise in schools, write curriculum, analyze data,
and so on. In addition, the project planned to use local computer
facilities, maintain close ties with the Ministry of Education, and
establish working relations with University professors. All .of these
rgquire proximity to a major population center (in most countries, the
capital).

Under the impact of wvisiting the large countries it became clear

that it would be difficult to carry out the research in the type of area




that might be a prime target for the results cf the research. Once this
was recognized, the team examined more carefully the prospect of working
in a small country. Am:ng the advantages of a small country are a smaller
bureaucracy to deal with, shorter distances to travel, and easier
communication within the country and among the various parts of the
education sector. As a result of all these considerations, preference
shifted from a large country to a smaller country.

The third change in thinking occurred as a consequenc¢ of the
second. As the project étaff gave more serious consideration to choosing
a small country, the concern about being able to apply the results of the
research to other countries increased. Thus, it became important that in
some sense the country chosen be 'typical' oi a larger group of countries.
Although Nicaragua, the country chosen, is in some obvious ways similar to
other Latin American countries, we will need to consider quite carefully
the charazreristics that relate to implementation of the proposed radio
broadcasting system so that we will be in a position to make predictions
about transfersbility to other countries, in Asia and Africa, as well as
in Latin America.

Having the opportunity to visit many countries and to discuss the
project with host-country officials resulted in major changes in the
thinking 5f the Stanrfo:zd staff abour the question of site selectivn. In
addition, che challenge of defending the project in these diverse settings
sharpened our thinking and reiined our plans.

However, the country selection procedure used had the drawback
that country expectatious about obtaining the project were raised as a
result of the visit. The visiting team found that a useful technique

for structuring discussions with host-country officials was to explore



in detail exactly how the prcject might be impizmented in the .country
being visited. Although the team stated early in each visit, .and
repeated often, the tentative nature of the discusaions, and emphasized
that many countries were being visited, nevertheless, specific,
detailed discussiohs gave the impressicn of actually making arrangements.
At least two countries expressed to TAB, through their Missions, great
disappointment in not being chosen, apparently reflecting prior
expectations. It is not clear how often, and under what circumstances,
this method of site selection should be used. The advantages to the
contractor, especially one who has not had extensive experience working
overseas, are great. However, the difficulties imposed on the

prospective countries are alsc worthy of sericus concern.

Selection of Nicaragua

The choice of a location for the project grew out.of.éxtended
discussions among the staff about the results of the country visits and
out of attempts tc systemetically compare the countries on a wide .variety
of characteristics relating to project goals and organizational require-
ments. A comparison of the tweive countries on thircty such .characteristics
appears in the Matrix of Country Comparisons in Searle (1974).

A list of the faccors considered during the country .selection
process is shown in Table 1. The fzctors are presented roughly in order of
relative importance for site selection, as judged by the Stanford staff.
The twelve prospective countries were compared, resulting in the choice of
Nicaragua as a suitable site.

The factors given greatest weight were the response of .the
country (interest in the projeck, willingnéss to commit resources to it),

the availability of radio-transmitting facilities, the availability of
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suitable schenls, and the use oi the native language in schools. The
first three factors were necessary tonditions for the aperation of the
project; the fcurth has been discussed above.

Three factors rank next in imporrance. Two concern the
availability of trained host-country people to work as curriculum writers
and school liaison workers. The third concerns the question, ."Was the
visicting team able, during cthe course ¢t the visit, to identify a site
for the project and discuss details of implementation?" This factor
was used to assess tne concreteness of discussions with host-ccuntry
officials. The visiting team found that iz was much easier in some
countries than orhers to fucus discussion on spscific details of the
project: Where wculd it be lozared? Which rxadio station would be used?
Where were computer services available? The factor was rated highly to
reflect the staff opinion that it would be easier to establish a
working project in a setting in which officials seemed able to deal
quickly and easily wich the acztuzl details of implementation.

Four factars were cousidered of medium impertance. The .absence
of recording studio faciiitiss could be cumpensated for by project-
purchased equipmenc; although we would prefer not to do so. The
presence of a revised mathematics surriculum would be an advantage to the
project because it would mean that less curriculum development work would
be necessary, that teachers would be zonfronted with less change, and
because it would increase the probability of cur finding host-country
people trained in curriculum develspment work. The 'development level'
factor reflects a preference of the staff for working in a country that is
neither too little nor tco muth developed. This subjective factor concerns

mainly the level of sophistication and tvaining of pecple involved in
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research, curriculum development, and use of instructional media.

In order to function effectively the project must have available to it the
services of some people with the requisite skills; at the other extreme,
we feel our contribution tc the host country itseif would be smaller in a
situation (for example in the Philippines or in Brzzil) where many highly
trained people are already at work in the fields of instructionél radio
and educational research. The 'size of country' factor has been discussed
above.

Table 2 shows how Nicaragua was rated on the eleven most important
factors. {Ihe remaining factors listed in Table i were considered to be of
less importance for selection.) The ratings in Table 2 reflect knowledge
of the situation in Nicaragua a4t the time of site selection; subsequent
negotiations assured the availability of ali facilities essential for
operation of the project.

On February 11, 1974, the Stanford staff communicated to TAB its
intention to explore further Qith Nicaragua the feasibility of locating che
project there. An English version of the letter written to the Minister of
Education of Nicaragua, Jose Anteric Mora Rostran, concerning the decision
of the Stanford staff is reproduced in Appendix B. The letter expressed
our interest in pursuing the possibility of locating the project in
Nicaragua, and asked for the opportunity to return and talk with the
Minister and other officials, The Minister cabled his agreement and plans
were made for a return visit in March. The negotiation team was composed
of Jamesine Friend, who had in the interim been appointed Project Director,
Thomas Tilson, a ;taff member from the start of the project who will also

work in Nicaragua, and Barbara Searle, campus coordinator of the project.
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TABLE 2

Rating of Nicaragua on Important Country-Selection Factors

February, 1974

a
Factor Rating Justification

Response of country High Ministry of Education enthusiastic;
cooperation pledged.

Radio transmitter Medium Must use private radio station;
not certain that arrangements
could be made.

Suitable schools High Department of Masaya has suitable
rural and urban schools.

School language High Spanish used everywhere.

Curriculum workers Medium ‘Several experts in Ministry of
Education; not certain that they
would be assigned to project.

School liaison Medium There are many unemployed school
teachers, almost no one with research
experience.

Site identified High Yes, Department of Masaya. Preliminary
discussions carried out with Inspector
of the department.

Recording studio Medium See comment for radio transmitter.

Math curriculum High Curriculum completely revised within
the past six years.

Development level High No government-sponsored educational
radio, almost no educational research,
good curriculum development efforts.

Size of country High Nicaragua small, but not atypical.

a
The factor labels given here are discussed in the text and described more
fully in Table 1.

14



N 2

Negotiations with Nicaragua

The letter from IMSSS to the Minister of Education of Nicaragua
stressed that we needed fur:her information in order to make a decision
about locating the prcject there. We were particularly concerned about
the availability of staff members and the necessity for making firm
arrangements about the use of radio-tvansmitrting and reccrding facilities.
In addition, many ocher details needed attention. A list of the
questions that needed to be answered was prepared prior to the visit, and
that list, with the answers obtained, can be found in Appendix C.

Upon arrival, the team fouad that the Minister had appointed Mrs.
Vitalia R. Vrooman, an expert in the development of primary mathematics
curriculum, to work with the team during its stay, and if we chose
Nicaragua as a site;, she was to become a permanent member of the staff.
Mrs. Vrooman organized details of the visit and served as a translator
where necessary.

The team spent ten days in Nicaragua and after three days decided
that the Ministry would be able to meet satisfactérily the requirements
for personnel and radio iacilities, and they made a firm decision to
locate the project there. They informed Dawvid Sprague, Project Manager
for AID, of this decision, and he joined the team for the last two days
of the visit. The team and Ministry officials agreed on the use of the
Department of Masaya as a local site for the precject. (The choice of
Masaya is discussed in the next section of this report.)

During its stay in Nicaragua, rhe team visited the office of the
Inspector of the Department cf Masaya and discussed many details of

implementation with the Inspectcy. He expressed his interest in the
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project and agreed to support eficrts to gain teacher acceptance and
cooperation, initiate testing programs, and ccoperate with teacher-training
efforts. The team visited classrcoms to observe rirst~ and second-grade
mathematics classes. They conferred with the staft of the Research and
Evaluation Office and and met with the staff 9f the Audio~Visual Aids
office, both in the Ministry. They visited the computer centers of the
Central American University (UCA) and the National University, and made
tentative arrangements to use the IBM 1130 located at UCA.

The team discussed staffing requirements with the Minister and
the Director of Planning, Dr. Raul Quintanilla, under whose aegis the
project falls, Two curriculum experts, in addition to Mrs. Vrooman, were
assigned to work with the project, and the Minister agreed to make three
teachers available as soon as they were needed.

The team met with members of the AiD Mission to discuss the
Mission's role in the project and in the establishment of an AID
contractor in the area. Mrs. Friend and Mr. Tilson explored arrangements
for living in Nicaragua and providing schcooling for their children.

At the request of the Minister, the team prepared a brief summary
of the project that was translated into Spanish. The visit culminated
in a meeting with the Minister during which initial agreement was
obtained about the allocation of responsibilities between Nicaragua and
AID. Final agreesment was not rea-hed at that time, primarily because of
time pressure. David Sprague returned for a brief visit at the end of
March, and together with Peter Tobia, Chief of Human Resources for the
A.I.D. Mission, concluded an agreement with Minister Mora and Dr.
Quintanilla. That document is contained in Appendix D.

The Minister agreed to have Mrs. Vrooman and the other two

16



prospective staff members work part time for the project during the
interim period before the Stanford staff arrived. The Nicaraguan and
Stanford staff together made plans for administering achievement tests in
mathematics to first and second graders, and lefr cthe Nicaraguans with the
task of developing appropriate tests. The Nicaraguan staff members also
agreed to collect information about szhocls in Masaya, and to oversee the
preparation of the promised office space. Plans were made for the arrival

of Mrs., Friend and Mr. Tilson in early June.

Choice of the Department of Masaya

The use of the Department of Masaya as an experimental site was
suggested to the site selection team during its visit to Nicaragua.
Masaya has an area of aboutr 210 square miles and is located approximately
30 miles east-southeast of Managua. Among the advantages cited for
choosing the department were proximity to Managua, the presence of a
compact and relatively large popui2tion in and around the town of Masaya,
and an energetic School Inspector who welcomed change and took an active
role in promoting it. The choize of Masaya was discussed with the Minister
of Education, who was enthusiastic about having the project come to
Nicaragua, and who assuved the team that education officials in the
department would cocperate with project staff.

The visiting team investigated the services available in the
Masayé area and in nearby Managua. They were able to identify and obtain
the assurance of availability of (a) office space, (b) a radio station,
(¢) recording facilities, (d) a compurer facility, (e) printing facilities,
and (f) potential staff members. They were also able to obtain some

informarion about the characteristics of Masaya schools.




Data for 1971 on the number ©of schoecls and classrooms in Masaya
are presented in Table 3. Urban schools are, on the average, larger than
rural schools. The extent to which children of different grade levels are
taught in single classrocms is indicated in Table 4. More than a third of
the rural classrooms have more than two grades being taught simultaneously,
while this is true of fewer than 1 percent of the urban classrooms. A
comparison of Tables 3 and 4 shows that some classrooms are used for double
sessions, and that this double usage is almost entirely urban., The number
of pupils at each grade level, for urban and rural students; is shown in
Table 5. The extremely sharp decrease in number of rural students is
apparently partly attributable to the fact that rural schools contain only
two or three gradss, and, because of the compactness of the department,
students wishing to continue can reach schools nearer town (which are thus
characterized as urban) without too much difficulty. A

A question of some interest is how typical the schools of Masaya
are of the country as a whole. The department of Mésaya is compared with
the whole of Nicaragua for several indices in Table 6. Although teachers
seem to be somewhat better trained (probably a reflection of the proximity
to Managua) and a higher percentage of rural children attend school the

department is, in mcsc respects noted in the table, typical of the country.
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TABLE 3

Number of Schools and Classrooms in Masaya in 1971

Number of

schools
Urban 51
Rural ' 66
Total 117

19
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TABLE 4

Extent of the Use of Combination Classes in Masaya in 1971

Number of classrooms

one two three or
grade grades more grades  total
taught taught taught
Urban 319 10 2 331
Rural 63 13 47 123
Total 382 26 49 454

20



TABLE 5

Number of Pupils per Grade

Department of Masaya, 1971

Grade Urban Rural Total
Preprimary 70 75 145
1 3,477 2,991 6,468

2 2,153 1,230 3,383

3 1,864 768 2,632

4 1,599 380 1,979

5 1,475 192 1,667

6 1,247 94 1,341
Total 11,885 5,730 17,615
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TABLE 6

Comparison of Masaya and Nicaragua

Index Masaya Nicaragua

Percentage of rural children _
in school 83 68

Percentage of certified
teachers 94 79

Percentage of classrooms with

one grade . 84 79

two grades 5 5

more than two grades 11 16
Pupil-teacher ratio 35 38

Percentage of school children in

Prep:zimary .8 2.7
Grade 1 36.7 36.6
Grade 2 19.2 19.0
Grade 3 15.0 14.9
rade 4 11.2 11.5
Grade 5 9.5 8.6
Grade 6 7.6 6.7

Percentage of illiterate
adults (1970)

Urban 21,1 16.6

Rural 57.0 62.5

Note.~—~ Data is for 1971 unless otherwise noted.
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ESTABLISHMENT OF A WCRKING PROJECT IN NICARAGUA

Stznford prcject staff members arrived in Nicaragua during the
latter part =f June, 197&. At the time of the preparation cf this report
the staff in Nicaragua was establishing project offices, recruiting
staff, and arranging fcr the use of reccrding and computing facilities.
Three activities will dominate staff efforts for the remainder of the
summer; developing and administering tests c¢f student mathematics
achievement, gatharing data on schosls and students, and selecting
classes and preparing lessons far pilot testing.

Design of preliminary versions of mathematics achievement tests
appropriate for midyear first-grade students was completed by the
Nicaraguan staff during May. After revision, these tests will be
administered during the summer, and will provide staff with information
for deciding at what level to begin instruction.

A preliminary plan for the development of radio lessons has beeh
drawn up and will be field-tested during July and August. The project
faces : heavy production schedule, and develcping an efficienc, workable
plan for production tasks has high pricrity. A series of flowcharts
describing the produztion plans are dispiayed and ﬁiscussed in Appendix E.

A s:chedule of preject activities planned for the remainder of 1974

is shown below.
1974 — General Acrivities

June 12

Begin projs=t cperations in Nicaragua.
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July 1 - December 31

Hire remaining staff members (three have aiready been assigned
to the pro;ect).

Organize project office.
Establish working relationship with MEP and departmental officials.

Establish procedures for collecting information about students
(attendance, schocl record, SES measure, if possible).

Arrange for writing and debugging of computer programs for
collecting and analyzing data.

. Collect data necessary for defining a rural-urban scale.
1974 - Activities for Grade 1

June 15 - August 1
Design a test of entry-level skills for midyear first graders
(preliminary work is being done by Nicaraguan staff prior
to June 13).
Administer the test of entry-level skills to at least 20 first-
grade classrooms distributed among schools in different’
locatiocnms.

Choose six classes for pilot testing from among those tested,
representative of different lccations.

Start teacher training for teachers of pilot classes.

Start writing and recording lessons to be pilot tested.

August 1 - November 30

Start pilot testing, one lesson per week at first, then two,
incresasing to five lessons per week.

Continue writing and recording lessons until 50 have been completed.

Design and conduct small experiments {for formative purposes) using
taped lessons. ~o

Collect and analyze response data from students taking pilot lessons.

Cbserve pilot classes during lesson presentations.
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Continue wo:king with pilct class tea:chers.,
Write a piogress test for pilort class studsuts.

Write a year-end test ior pilot class students.

Late November

Administer vear—end zest to piiot class students.

* Carry out experiment using tapad «nd live tests.

December
Coatinue analysis of response data.

Prepare recommendations for revision of first-grade materiais.

1974 - Activities for Grade 2

September - October

Design year-end test for first-grade students in conventional
classrooms ro he used as a rough measure of entry-level skills

for sazond graders.

Early November

Administer yesar-end test to at least 20 conventional first-grade
classes, discributed by lacazicn,

December

Begin planning radio lessons for Grade 2.

ERIC
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Preliminary zesesrch pilans £3: the projezt have been developed
by the staff and ar2 des-.:ibed Zn Sesvle, Friend, Jzmiszn, Scppes,

Tilson, end Zanotti (i974). The plans fall into szaveral brozd categories
including planning research, evaimaticn of the instructional program,
cost-effectiveness evaluacicn, desvelopmen:tal research, znd evaluation of
other pzoject cutzomes,

Planring vesearch will fz:us <n the ccllerrion 2f informztion about
charzcreriscies o- the scheols and commenities of the Deparzment of Masaya,
about the geography of the departmenv., and sbout characteristics of the
population.

in crder to facilirsate evaluation of the instructional system, the
development and testing of curriculun materials for each grade level will
be carried out in three phases. Phase A will include piliot testing in a
small number of classrcoms (appr:ximately six) using tape recorders to
present lessons. Prior tc lesson design, children at the appropriarz grade
level wiil be tested to meazsure sntry-level skills. The information
obtained will ba usaed in s:hedaling :h2 inszructicnal content roc the yea:
and in pianning the ini:ti:. br.ad-.asts. The pil:: testing schedule will

i3iz. Eazh class wilii hesz

o
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w
O
=2
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be the same a3 the ccntempiated broad
lessons in sequence :ind at the appropriate time in the schqol year.,
Teachars wili be traimsa tc =ssist during the taped lesscas and response
sheers wiil be =2clle.zed daily for immediate scoring and analysis, Summary
resultcs of student performanve wili be prepared fsr use by lesson
deveiopezs. Frequen: iiassviim wbservetions and zonfezences with

- yez:he-e will scpplemsn: anzlysis oI student response dartas

particinatin



Experiments using parallel lesscns may be coanducted, and all materials will
be subject to extensive change. Lessons will take frem two to four weeks
to produce; thus, on a regular basis, performance data can influence the
design of the next month's lessons, or earlier on an emergency basis.
The development of tests for measuring achievement will begin during
Phase A and continue through Phases B and C.

Phase B will incliude both formative and summative evaluation
tasks., Lessons will be rewritten and retaped, and auxiliary materials
will be redesigned where indicated by the resnults of pilot testing.
Lessons will be broadcast to a large rumber of classrooms (approximately

5), which will be part of a larger experimental design. The teacher-
training program will build on the experience of the pilot testing‘phase
and data collection schedules will be redesigned to accommodate the
increased number of schocls. All experimental classrooms will receive
the same broadcasts, but postbroadcast activities may be modified
experimentally, allowing comparisons of the effectiveness of different
types of teacher activities. Data for guiding the final revision of
lesson materials will be gathered, and a preliminary assessment of the
effectiveness of the program, using experimental and control classes,
will be possible.

By Phase C, the third year for development of curriculum
materials, the radio lessons and student and teacher supplementary
materials are expected to be relaiively stable, and a full summative
evaluation of the instructional program will be conducted. Some
experimentation may also be caxrried out on aspects of the proggam not
related to materials, such as teacher training and data =ollection

procedures.

Parallel to the three-phase develcpment of instructional materials,
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instruments will be developed fo: measuring other scutcomes, for example,
attitude changes and the response of teachers ts using the radio programs.
Student attendance reccrds, eduzational :zosts, ani cther types of data
will be collected. i

The cost-effectiveness ccmponen:z cf rthe project evaluation effort
will assemble empirical data and wundertake analyses that wiil provide
information relevant to:

1. Decisions concerning the evolution of the Stanford project;

2. Decisions that the Nicaraguan Ministry cf Public Education
will make concerning whether and how to expand use of radio
throughout the elementary school system; and

3. Decisions that other developing zountries and donor
agencies must make concerning wnether and how to use radio
in formal school systems.

Three interrelated tasks will comprise the cost-effectiveness evaluation.
First, we will construct a simulation mcdel cf thie elementary-education
system in Nicaragua that will project numbers of graduates, dropouts, and
enrollees, as a function of budget levels, dropout rates, repetition rates,
their present determinants, and the impact cf :adic on them. Second, we
will undertake an empiriecal ziialysis of the determinints of dropout and
repetition rates. Third, we will assemble zo5st information on radio and
the traditional system.

Developmental research wiil cemcer sround the analysis of student
response data, ‘These data wiil ptovide information tec curriculum
develcpers about student periormance and wiil form the basis, along with
classroom observations, for systematic design and revision of curriculum
materials. For this purpcse, item analyses will be periormed on a regular

basis, using computer facilities in Nicarasgua. Further analyses of a more

extensive nature will be :zonducted at Stanf:rd University, using the IMSSS

ERIC
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computer facilities.

We will use the response data to provide information to
curriculum developers and also to deepen our knowledge ¢f the curriculum.
Building on work already in progress at IMSSS, we will study student
trajectories through the curriculum, with the aim of increasing the
ability to predict, from intermediate performance séores, both terminal
performance and appropriate remedial measures for increasing terminal
performance.

Some possible project cutcomes which are difficult to quantify are
nevertheless of interest to the staff. Among these we will be especially
concerned with finding indications of the institutionalization of radio
instruction by the Government of Nicaragua, with building Nicaraguan
technical and research capabilities and with the generaliiability of

project outcomes to other countries and other school subjects.
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OTHER PROJECT ACTIV1iTIES

Development of Mental Arithmetic Tests

Mental arithmetic tasks will form a large coumponent of the
curriculum for the Badio Instructional Program (RIP). Proficiency in
mental arithmetic is a useruli skill in any cultural setting, but it
seems especlally so in a deveioping zountry that does not have a
tradition of paper-and-pencil use. Because the radis is uniquely suited
to instruction in mentai arithmetic, these skiils will be stressed in
RIP. 1In reviewing the literature on mental arithmetic, we found few
quantitative studies and no standardized tests, and thus we have
undertaken to develop tests to assess mental arithmetic skills. These
tests are being normed in the United States, and will later (probably in
the Spring of 1975) be adapted for use in Nicaragua, and normed there.

We give here a brief description of this work. A full report covering
test construction and norming will be prepaxed at the completion of the
work on brimary—level tests. |

The first step in the development of tests was to construct a
mental arithmetic curriculum; tes: ltems are then obtained by sampling
from the curriculum as described belcw. The curriculum is an adaptation
of a portion of the Mathematics Strands Drill-and-practice Course developed
at the Institute for use in computer-assisted instruction., In that course
the mathematics content appropriate for Grades 1 through 7 is divided into
14 strands, each covering exercises of a siﬁgle topicz. The exercises of
a single type within a strand c&nstitute an equivalence class. Each
equivalence class has an explicit definition in terms of che format of
the exercise, the operation used, the size of the numbers involved, and

8o on. This same structure has been preserved in the mental arithmetic




curriculum, with material distributed among 7 of the 14 strands
appropriate for oral presentation, addition, subtraction, number
concepts, multiplication, division, measurement, and fractionms.

Three levels of tests are being developed. The primary level--
three tests suitable for Grades 1 through 3--is complete, and work is in
progress on the intermediate level--for Grades 4 through 6--and the
advanced level--for Grades 7 and 8. Each test consists of a set of
100 or 110 exercises, presented using a prerecorded tape. Students
respond on prepared answer sheets and written free-response answers are
expected. Students are instructad to write only answers, not problem
statements, on their papers.

The test at each grade level covers items with probability
correct (P) ranging from O to 1, avolding a floor cr ceiling effect.
The exercises are ordered by difficulty level (as determined by
pretesting), with the easier ones appearing early. Thus, a student's
grade equivalence score roughly correspcnds to his 'quitting' point.

We found that with this test structure, students are more likely to
give their full attention and effort to sxercises that they are able
to do. It is unlikely thar an item that a student can do will be
embedded in a group of items he cannct do.

Construction cf the primary tests was carried out as follows.

1. A set of equivalence classes was identified that contained
material appropriate for Grades 1 through 3. Three of the
seven strands were represented: addition, subtraction, and
number concepts.

2. Performance data were obtained for exercises sampled from
these classes, and the data were used to establish an
ordering of classes, from least difficult to most difficult.

3. Tor each grade level, an interval along the resulting

continuum of ordered classes was chosen with the proper
boundary conditions, that is, P close tc T at the left and
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P close to O at the right. The resulting intervals for the
three grades have large regions of overlap.

4, For each grade, the universe of equivalence classes in
the interval was divided into nine strata that represent
three types of addition problems, three types of
subtraction problems, and three types of number concepts
problems. (This was done to make possible the imposition
of a distribution on problem types within a strand.)

5. A family of tests for each grade level was defined by the
number of equivalence classes from each stratum, as well
as the range of classes. With this constraint on the
distribution of classes, the particular equivalence classes
from each of the strata were chosen at random from the set
of all possible equivalence classes in that stratum
for that grade. \

6. A test was then constructed by randomly generating
one exercise from each of the selected equivalence classes.

For our purposes two parallel test forms were constructed usiﬁg this
procedure.,

The distribution of equivalence classes among strata for the
mental arithmetic curriculum and test are shown for Grade 1 in Table 7.
There are a total of 46 classes in the number concepts strand at the
first--grade level, 11 in the first stratum, 15 in the second, and 20 in
the third. Five classes are sampled from each stratum for the test,
and thus 15 percent of the test items are from number concepts classes.
Classes from the addition and subtra;tion strands are similarly
distributed among strata, and comprise, respectively, 52 percent and 33
percent of the test items. The rationale for the distribution described
in Table 7 will be discussed more fully in the forthcoming full report
on this work.

During the spring of 1974, the primary tests were administered
at six schools representing three socioeconomic strata (SES) (low, middle,
and high) within the San Francisco Bay area. Students in Grades 1, 2, and

3 received the two parallel forms of the oral arithmetic tests and one
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TABLE 7

Distribution of Equivalence Classes Among Strata
Mental Arithmetic Curriculum and Test

Primary - Grade 1

Number of Classes

Strand Stratum Defined Sampled Proportion of
for strand on test test items
1 11 5 .05
Number
Concepts 2 15 5 .05
3 20 5 .05
Total 46 15 .15
1 44 26 .26
Addition 2 25 13 .13
3 23 13 .13
Total 92 52 .52
1 24 2C 20
Subtraction 2 19 7 .07
3 7 6 .06
Total 50 33 .33
Grand
Total 188 100 1.00
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Stanford Achievemen: Test {SAT). Gradss K, 4, and 5 receivad only the two
oral arithmetic tests. The written SAT wzs administered in order to
compare the oral szcre with the scere on a well-known standardized test.

The norminyg procedure invclves determining 'gra&e equivalent'
scores for each grade on each of ths three primary level tests. Such
grade equivalents are derived by finding the median student score, that
is, the score f the student above which 50 percent of the students'’
scores fall. It was not possible eitner to give all the tests to
students at all grade leveis, nor rc spread adminiscraticn cf the rests
across a school yeér, The technigues used to maks inferences about
student scores in cazes where tests were not given are discussed in
the forthceming repoxt.

The grade placement will be computed by weighting the contribution
of a score cf a given student based cn the relative proporticn of scores
obtainad from his SES level, Thus, if cthere are twice as many high SES
students who tosk the test as ow SES students, each high SES test would

iow SES test. In this way, we are

m

contribute half as mach weight as
abie to equalize the centribution cof high and low SE3 groups, regardless
of the number of studants atieading these classes. Had there been equal
numbers of students in each SES group, a given g:ade placement would be
the median score of students for thet grade. In cur case, the grade
placement wiil be fouvnd in & cumulative frequency distribution of scores
where one axis represents the score, which Is the average of scores from
the two test forms, and the other the cumulative freguency of responses

weighted as described above. The grade placement is.then that

corresponding to the 50th percentiie.

O
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Pilot Testing Lessone in a Losal School District

During April and May, 1974, five radio mathematics scripts were
produced and pilot tested in a local elementary school. The testing had
two purposes: we wanted to acquire some firsthand experience with the
recording process and other procedures entailed in the preparation of a
radio secrint for lesson administration. We also wanted to investigate on
a preliminary basis some of the variables characterizing lessons, such as
éppropriate length for response fimes, optimal format for the worksheet,
logistics of oral presentation, and the responses of children to different
methods of presentaticn of material. Although we recognize that there
may be many differences between children in California and in the
Nicaraguan schools, and therefore limits to the generalizability of the
resulrs, the staff believed that the trial run through the entire
process of production and the information thereby obtained would be
useful. A brief report of this work is presented here. A full report,
now in prebaration, will be issued separately.

Five radio scripte varying in length bhetwzen 15 and 20 minutes
each were wrirten, recorded, and played (using cassette tape recorders)
in two kindergartem and two first-grade classes in a middle-income
eleﬁentary school in Campbell, California. The lessons were designed
and written by project staff; recording and administration of lessons
were carried out under staff supervision by Stanford undergraduate
students. In the classroom, one Stanford student played the role of
teacher; another served as an observer. Children listening to the taped
lessons responded on prepared answer sheets. Observational data and
student responses were colleéted and analyzed.

Lessons were constructed from lessons segments covering
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the topics of Dictation, Counting Pictures, Counting Sounds, Memory,
Greataer and Less Than, and 5tcry Priblems The distribution of

exerclse sSers among rthese topics is shown in Tabie 8. The table

indizates whether student raspcnses were wiitten i cral and whether

N

or not the exerciszes were given Icr roliocw-up work after the taped
lesson was ccmpleted. Exercises ncc o macked were given during the

lesson.

The time reguired to prepare each issscn, including typing the
script, reccrding scripts, and producing worksheets and cassettes
is shown in Table 9. We estimata that the time zaken to prepare the
fifth lesson, 13 man-hours, is an uppe: limit to the number of man-hours
necessary Lo prepare rad:ﬁ ecripts in the future.

Administraticn of each lesscn was carried out by two personms,
one acting as the 'teacher' and the other as an observer. Questionnaires
were distributed to becth for each esson. A sepassie questionnaire wés
given tco the classrocm teacher at the conclusion of the fifth session.
A1) worksheets wera cullected and stzatistical znalyses were carried out
c¢n the students' resp:.nses.

The mace:izl ccveved in the iesscns was geaved toward mid-year,
first-grade students. Tt wuz crassguently expected that the kindergarten

studen:s would find tna lesscns difficult, whereas the {irst-grade

 srtudents would find them tziatively easy. We round this to be the case.

Table 10 exhibits summazy peri For each grade, means and

variances were Ffcund for each exercise set. The mean and varisnce of
theses means are prezented in Tsbie 10. The wmeans for first-grade
students are higher than for kiadarga:rten studeais, as expected.

o

However, the vzrianzes oi kindervgarten childien werz grezcer than the

(9%
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Topic

Dictation

Counting
pictures

Counting
sounds

Successors

Memory

Greater
and less
than

Story
problems

TABLE 8

Distribution of Exercise Topics Over Lessons

D1:
5 probs,
written

CP1:

5 probs,
writtén,
follow~up

S1:
5 probs,
oral

S2:
5 probs,
written

M1,
5 probs,
written

D2:
5 probs,
written

Cs1:
8 probs,
oral

53:

5 probs,
written
follow-up

M2:
5 probs,
written

SP1:
5 probs,
written

Lesson

3

D3:
5 probs,
written

Cpr2:
5 probs,
written

Cs2:
10 probs,
written

S4:

5 probz,
written
follow-up

GL1:
5 probs,
written
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D4:
5 probs,
written

CS3:
5 probs,
written

S5:
5 pvobs,
written

M3:
5 probs,
written

GL2:
5 probs,
written

SP2:
1 prob,
written,

Cpr3:
5 probs,
written

CS4:
5 probs,
written

S6:
5 probs,
written

GL3:
5 probs,
written

SP3: 1
1 prob, .
written,

follow-up follow-up



TABLE 9

Time Required fsr Compietion c¢f Task

Man-hours
Task Seript 1 Scrip:z 2 Script 3 Script 4 Script 5
Typing and preparing 5.0 5.0 3.5 3.5 2.0
script for recording
Preparing worksheets 3.75 3.25 3.25 3.25 3.25
and cassettes
Recording script 40.5 20.0 8.0 8.0 8.0
Total 49.25 28.25 14.75 14.75 13.25
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TABLE 10

Mean and Variance of Section Scores by Lesson

Kindergarten Grade 1
Mean Variance Mean Variance
Lesson 1 .700 .015 .970 .000
Lesson 2 .668 .009 944 .002
Lesson 3 .669 .023 .908 .008
Lesson 4 674 .033 .859 .032

Lesson 5 .760 .002 .902 .003

[+
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wariances of first-grade children Ior rfeour-fifths of the analyses.
This is probably a result ot the ceiling effect present in the high
scores of first-grade students.

The kindergartsn students héd difficulty in working on the
answer sheet. Some were unable to put answers in the correct blank,
others were confused about writing two-digit numbers horizontally on
the worksheet, which was organized vertically. Some students were unable
to turn thelr worksheets cver and find the proper response blanks on the
reverse side. Others had diffizulty responding to sections-in which
exercises were interspersed thruoughout the dialogue, rather than being
presented successively. Some children scribbled on their worksheets
continually during lesson administrations and others redrew the letters
and answer blanks on their worksheets. .

The observers agreed that for all but ocne type of mathematical
exercise the response time allotted per problem was insufficient to
allow the kindergarten children to complete the task of determining the
correct yesponse, finding the appropriate blank on their worksheets,
and writing down their answe:. Also the students were allowed to answer
the last set sf exarcises in each section at their own pace, causing
the lessons to terminate in a rather disrupred state.

Kindergarten students were restless dur;ng the presentation of
exercise sets which required them to listen to dialogue; however, they
were attentive when the mathematics pzcblems were presented. Furthermore,
restlessness increased as a function of time. It seemed that exercises
in which visual stimuli or novel auditory sounds were utilized were
enjoyed more by the students.

The kindezgarcen students responded orally during every

40



exercise set, with higher frequency in certain sections. They also
tended to copy answers.

In contrast to the kindergarten students, the first-grade
students found the radio lessons relatively easy. They experienced
little difficulty with the format of the answer sheets, one exception
being the sections in which they were required to write more than one
number in an answer blank. Also, the directions for moving from one
column to the next were sometimes not clear; in such cases children had
troubie finding the proper columm in which to write their answers.

Observers of the first-grade classes concurred that a sufficient
number of example problems were presented to the children in all buf two
sections, and that, in fact, more would have been boring. The response
time allotted per problem, with only one exception, was not only adequate,
but often more than sufficient. The disruptive termination of the
_.exercises also occurred in the first-grade classes, because of the lack
of a fixed time limit for the last exercise set.

A common observation was that the children grew more and more
restless as a function of time, which may be attributable to the relatively
low difficulty level of the material. Although these students enjoyed the
sections in which they counted aloud, as did the kindergarten children,
only a few of them responded orally when they were not supposed to.

From this feasibility study we found that the role of the
teacher, as we had originally conceived it, was inappropriate. *he
teacher was instructed to draw a replica of the answer sheet on the
chalkboard prior to starting the tape. When the lessons started he
was expected to stand at the chalkboard and work the example problems.

Thereafter, he was to point at the appropriate place for the student

41



O

ERIC

Aruitoxt provided by Eic:

-

to respond., We found that rthe majc:ity of the children did not even

look at the chalkboard. The scudents playing the role of teacher found
themselves more usefui when they walked z:cund the classroom, helping
children ind2vidually with difficuliraisc as they arose and preventing them
from talking or answering the prcblems aloud.

The 'teachers' agreed that the directions written on the
script concerning the ctasks requirzd of them were sufficienrt. Some,
however, felt that the time allotted on the tape to perform these tasks
was insufficient when the children were ccnfused or needed individual
attention.

Four different methods of reinfcrcement were empioyed in the
radio scripts, namely, no answer, immediate answer presentation, answer
presentation after a pause, and answer presentation after the entire
exercise set has been given.

When no answer was provided after a problem was presented to
kindergarten children, théy tended tv lose interest in the script.
Further, once they were provided with answers, they tended to expect
answers for all of the problems. As a resulr, they wailted for the
answer from the tape before writing cne down and hence fell behind.

For these childcen, observers relt that immediate reinforcement
is preferable to no reinforcement. One observer sf kindergarten classes
noted that when an answer was presented on the tape, children wrote it
down only if they had not aiready written an answer; however, 1f they
had already written down an answer, they generally did not check to see
if it agreed with the one provided on the tape. The children reacted
similarly to the use of reinforcement afcer a pause.

Reinforcement of an antire exer-:ise set hal a2 deleterious



effect on the kindergarten children. Not understanding the checking
process, when the questions wefe repeated cn cthe tape, they rewrote
the answers as they were dictated in the next column on the worksheet,
which in turn caused them to be lost and coufused fecr the remainder
of the lesson.

The response of first-grade children to reinforcement was quite
different. Most of them were able to answer the exercises immediately,
and so were indifferent when no reinforcement was provided.

Immediate reinforcement, it was felt by the observers, was
better than nc reinforcement, but not as desirable‘as reinforcement
after a pause. This latter method was regarded as preferable to
immediate reinforcement, for after the pause, children would compare
their written response to the answer given, and if 1s was incorrect,
they would change it. '

The method the chiidren seemed to enjoy most was receiving
reinforcement after an entire exercise set has been presented. Th=y
understood the checking process and participated in it emthusiastically,
especialiy when they found that they had answered a question corractly.

Classroom tezchers were asked as series of questions concerning
the taped lessons. In summary, not only did the kindergarten teachers
feel that the scripts were too long and difficult, but they also felt
the sc;ipts included too many processes for the children to comprehend
and to respond to in the appropriate places in the time allotted.

In contrast, first-grade teachers felt that the lessons were too long,
too boring, and too easy. Both kindergarten and first-grade teachers

felt that asking the children to respond orally was appropriate;
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however, the kindergarten tea:hers nocted tha: once a chiid is asked to

respond verbally, he cocncinues tc verbalize.

Experiment on Time Required tc Write Digits

In designing the radio lesscns described in the previcus section
we did not have a gcod estimate of the amount of time children needed to
respond to exercises. 3uch respcnse times have two ccmponents, the time
required for determining an answer, and the time required fcr writing it
down. To investigate the seczond guestion we designed a timed dictation
test, which was administered itz 22 kindergarcen children and 43 iirst-grade
children who had participated in pilot-test.ng the lessons.

Eight ten-exer:ise dictatisn sets were administered by prerecorded
tape. Each exercise was simply the inst:zuction, "Write X," where X is a
one-digit cor two-digir numbe:. The time between presentarion of exercises
varied from 6 to 2 seccnds for one-digit numbers and from 6 to &4 seconds
for two-digit numbers. The exercise sets are displayed in Table 11.

Each of the first five sets preseanted «li ten digits and varied the order
and time allowed for respouse Ihe last three exercise sets used, for
the most part, rive pairi ¢r tw.—aigift numbers witﬁ digits reversed,

for example, 17 and 1.

Administracion oI the eight exe:cise sets was preceded by example
problems and directions t. students about how t3> use the answer sheets.
The answer sheets were simiiar te those used fir :the radio lessons and
were thus familiar to the ch:ldren.

Periformance data fo: the timed dictation tests are presented
in Table 12. Kindergarten -hildren we:e able tc respond correctly to

two-thirds of the sne-digl: exer:-ises when these were presented at 6-
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Set

TABLE 11

Exercise Sets Used for Timed Dictation Test

Response Time
seconds

6

28

65

91

28

45

Numbers Presented

80 71 43 28 56

‘82

43

56

34

30



TABLE 12

Performance on the Timed Dictation Test

Percentage Correct

Kindergarten First Grade

Response One-digit Two-digit One-digit Two-digit
times numbers numbers numbers numbers

6 67 12 98 80

5 61 : 5 99 69

4 56 8 93 69

3 60 94

2 51 93
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second intervals and performance dropped off slowly as the time was
decreased. They were almost unable to cope with the task of writing
two-digit numbers (p<.13). First-grade children were able to write
one-digit numbers essentially perfectly at 6 and 5 seconds (p=.99,
p=.98), and showed only a slight performance decrement as the time
allowed for responding decreased to 2 seconds (p=.93).

Performance was somewhat poorer for two-digit numbers. We were
interested in the sources of error for these exercises. Table 13
characterizes the errors made by students. Reversals, although they
occurred, accounted for only 2 percent of the errors. The number of
omissions rose as the time decreased, and accounted for more than half
the errors when problems were presented at 4-second intervals. The
other errors included a few, responses apparently written on the wrong
line, and many responses (approximately 1/3 of the 'other' errors) in
which one digit was written correctly and the other incorrectly.

The pattern of omissions was approximately the same for the
three response times, low at first, building until the seventh or eighth
exercise, and then falling. Tentative decisions, subject to further
testing in Nicaragua, have been made to allow 5 seconds for responding
with one-digit answers and prcbably 9 seconds for responding with

two-digit answers.
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TABLE 13

Characterization of Errocs on Writing Two-Digit Numbers

First Grade

Error Type
Omission Reversal Other Total
a
Response N P N P N P N P
time
6 34 .08 5 .01 45 .10 84 .20
5 49 A1 12 .03 74 17 135 31
4 76 .18 9 .02 50 12 135 31
Total 159 12 26 .02 169 .13 354 .27
a
N = number of responses

proportion of tctal responses
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Survey of First-Grade Mathematics Texts from Ten Countries

The curriculum and methods used for mathematics instruction
in develcping countries are of interest to IMSSS staff members because
of our long interest in the teaching >f mathematics, as well as our
present concern with teaching mathematics by radio. We were able to
acquire primaryv mathematics textbooks (sometimes moze than one version)
frem many of the countries we visited. We plan, as time permits, to
survey these texts to obtain information relating to three questions:
(a) how great is the commonglity among mathemarics curriculums around
the world {as exemplified by our sample of texts)? (b) how have
individual countries modified curriculums te satisfy their unique needs
and circumstances? and {¢) to what extent has 'modern math' been
incorporated into the primary mathematics programs in developing
countries?

In order to collect evidence reiating to the commonality of
mathematics curriculums we will survey texts to see what topics are
taught at each grade level, in what order they are introduced, and what
instructional strategles ave used. For comparison, several modern texts
tzom rhe United States will be included in the survey. We will then ask
whether the differences between texts can be attributed to country
differences, how illuatrrative materials differ, and to what extent
examples and word problems differ in contenc and context.

Characterizing the amount of modern mathematics in the texts is
somewhat more cemplicated. There appear to be no empirical studies of
texts or curriculums that define a measure of 'modernity'; we will
work towards this gcal by undertaking a content analysis of a typical

modern American text series (or perhaps more than one) and a typical
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traditional American text series (cne published befcre 1955 and widoly
used in schools). A comparison cof these text series should enable us to
identify items and instructional scritegies as 'mcdern' or 'traditiomal';
their presence in other texcs wili permit a characterizacion of the
degree to which the text is 'mcdern'.

The list cof fo;eign and American texts that will be included
in the survey 1s presented in Table 14. (Some information about the text
from Vietnam i1z missing; chrough an oversight this ianformation was
not translated). We have aiso cbtained texts from Nepal and will include
these if we :can have rhem tramnsiated.

The size of the texts varies from 32 pages {Swaziland) to
288 pages (United States), but there is & large measure of agreement
in content. Table 15 shows the percentage of cext pages devoted to
each topic presented. Although 20 topics are represented among the
texts, the bulk of the instructicnai material falls into four
categories. These are

1. basic concepts: <relations, such as larger-smaller, tall-
short, many-few,

2. number concepts: work with sets, councing, writing numerals,
place value, ordinal numbers,

3. addition: basiz facts, algorithms,

4., subtraction: basic facts, algorithms.
Figure 1 shows the propo:stion of each text covering these four topics
(including pages that treat addition and subrraction together as inverse
operations). For all but one text, at least two-thirds of the pages
are allocated to these topics. Among other topics that occur in almost
all texts are equalities and inequalities, measurement, money, and

telling time. Only rarely dces one of these occupy more than 10
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TABLE 14

First Grade Mathematics Textbooks

Text Survey

Country Publication Title, Author, Publisher Information

(Abbr.) date

Brazil 1973 A nova matematica

(B1) Pubiished privately by Blech Editores
130 pages

Brazil 1973 Vamos aprender Matcmatica

(B2) . Adaptation of the 1965 Scott, Foresman and Co.
text. Published by the Ministry of Education
152 pages

Ecuador 1970 A jugar con los numeros. Published by the

(E) Ministry cf Education (development of texts
supported by USAID)
216 pages

Indonesia 1972 Matematika 1/a; matematika 1,/b

(D Published vy Ministry of Education

- (Revision of Entebbe texts)

144 pages

Nicaragua 1968 Matematica Primero, Second Edition

(NC1) Editor: Oscar Velasquez
Published by Ministry of Public Education
(Written under auspices of ROCAP)
87 pages

Nicaragua 1972 Hagamos matematica en Nicaragua

(NC2) Adaptation for Nicaragua by Vitalia Rojas Flores
Publizher unknown (private company)
(Adantation of Colombian text)
172 pages

Nigeria 1972 Oxford Modern Mathematics for Nigerian Primary

(NG1) Schools., Prepared under the direction of an
African Editorial Board. Published privately by
Oxford University Press
64 pages

Nigeria 1973 Oxford Arithmetic Course, Nigeria, Third Edition

(NG2) Prepared under the directilon of an African
Editorial Board. Published privately by Oxtord
University Press. :
64 pages

Peru 1973 Matematica 13 fichas de trabajo. Experimental

P) : edition, prepared and published by the Ministry
of Education. (Undergoing pilot testing)
129 pages
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Swaziland 1968
(s)
Thailand 1972
(T)

United States 1968
(Us1

United States 1972
(Us2)

Vietnam 1969
)

TABLE 14 (continued)

First steps, sets, and shapes. Longman's Primary
Mathematics. Published privately by Longman (Capetown)
32 pages

Arithmetic 1. Seventeenth Edition. Published
privately. Follows Ministry of Education guidelines,
80 pages

Elementary School Machematics, second edition.

Robert Eicholz. Published privately by Addison-Wesley.
288 pages

The Random House Mathematics Program.

P. Suppes, G. Phillips, R. Carr, J. Kaplan

Published privately by Random House.

288 pages

?

142 pages
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TABLE 15
Allocation of Pages among Topics in First Grade Texts
Percentage of pages
Topic Text *
B1 B2 E I NC1NC2 NG1NG2 P S T UStT US2 V
Basic concepts 14 1 7 1 6 3 9 3 19 9 12 66 3 2

Number concepts 32 33 37 32 43 30 33 27 33 31 13 31 27 20

Addition 15 14 15 39 7 29 20 20 16 33 11 26 19 23
Subtraction 4 14 12 15 6 13 12 17 0 5 11 14 14 20
+ and - as 1 6 3 012 5 1 0 0 9 1 5 8 1

inverse operations

Multiplication 4 o0 2 o0 3 o O 6 1 0 3 1 2 O
readiness

Multiplication o o 2 o 1 0 O 3 0o O 1 O 0 O

Division 4 0 1 0 2 0 0 0 2 0O O O o0 O
readiness

Division | 0 O 1 0 1 o o 0 0O O G 0 o0 O
Fractions o o 3 1 5 o0 2 3 0 O o0 1 2 O
Equality and 2 3 3 5 2 4 0 012 6 0 5 4 O
inequality

Laws of 1 2 2 1 0 2 0O 0 0O 3 0 5 2 1
arithmetic '

Measuremcut 2 6 2 6-6 5 5 3 0 0 3 2 3 4
Money 7 5 2 o0 o0 2 3 3 0 O 7 & 3 7
Time 2 1 1 2 3 1 2 2 0 0 9 1 2 0
Calendar 2 1 0 O 0 1 0 0 0O O &6 0O 0 O
Geometry 5 3 3 4 0 1 5 016 3 0 0 5 8
Graphs 0 O o 0 0 O 0 o 2 0 O 0 2 O
Word problems 2 3 1 0 2 4 0 0 0 0 1 0 O 1
Reasoning o ¢ o o 0O O O O O O o 2 2 0
End of book 6 0o 0 0O O O ¢ 13 0 O 14 1 2 13

review

Q  Abbreviations refer to texts listed in Table 14.
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Percentage of textbooks allocated to four basic topics. .
Textbock abbreviaticns refer to the list presented in Table 14.
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percent of the book. Multiplication readiness, fractions, laws of

arithmetic, éeometry, and word problems occur somewhat less frequently,

and the remainder of the topics occur in fewer than half of the books.
Within the topics covered by all texts there are differences

in the scope of the material and in the instructional strategies employed.

Further characterization of the texts along these lines, as well as

assessment of the extent to which modern mathematics is incorporated,

will be made.
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Contact with Other Projects and Collection of Material

During che year cthe project stafr has ctried in several ways to
build contacts with other groups using radic and other media for
educational purposes, and to increase cur familiarity with educational
projects in the developing world.

Radio and TV projects. We wrote tc Mr. Andre Hagon of the

Permanent Education Service in Brussels for information about their TV

' which received a Japan

series, ''New Mathematics: Primary Education,'
Prize award in 1972, and received scripts and other useful descriptive
materials.

We were able to obtain a tape (in Poiish) and script (in English)
from the radio series, "One, Twoc, Three...And What Then,'" from Dr. S.
Mikulicz of Polskie Radio, Warsaw. This series also won a 1972 Japan
Prize. This series 1s broadcast once a month, zad is designed to be
motivational in character. A few mathematical problems are built into
a rich story setting.

| We obtained a sample tape and a set of scripts for the radio
series, ''Reckoning with Boris,'" przduced by the Wisconsin School of the
Air. Like the Polish series, these programs are designed to supplement
classroom instruction. The programs were wricten for third graders but
are probably suitable for older primary studencs as weil.

The Wisconsin Research and Development Center for Cognitive
Learning during the period from the late 1960's to early 1970's
developed a television course, "Patterns in Arithmetic," designed to
be complete in itself, i.e., no materials beyond the videotapes, pupil
exercise books, and a teacher's manual woulid be required. That program

is currently in use, but not exactly as intended, by the Archdiocese
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of San Francisco in some of its primary schools. We were able to view
several programs at the ETV Center at St. Patricks Seminary, and then to
watch classes taking TV lessons at Saint Albert the Great Elementary
School in Palo Alto. The teachers tended to use the programs as a
supplemeqt tg their regular classroom instruction, rather than following
the te;cher's manual. They are free to use the programs or not, as they
choose, and can request rebroadcasts from the ETV Center.

INNOTECH. During the visit to Southeast Asia in September,
1973, the Stanford team visited with members of INNOTECH, the regionalA
center for Educational Innovation and Technology established by the
Southeast Asian Ministers of Education Organization (SEAMEO) and located
in Saigon. We have remained in touch with them, and the Radio
Mathematics Project was described in the INNOTECH newsletter last fall.

Library of materials at Stanford. We have obtained during the

year many materials related to media projects and education in the
developing world. These have been catalogued, and a computer program
has been written to allow us to access this material., Although the
amount of this material is small, the organization of search procedures
now will allow us to add to the collection and maintain its usefulness.

Library of materials in Nicaragua., We learned during visits to

Nicaragua that there are few reference materials available to those who
are charged with curriculum development and research activities. We are
building a small library of journals, standard textbooks, and reference
material for the use of project siaff in Nicaragua. We have made no
attempt to provide comprehensive coverage, but rather, have restricted
the materials purchased to those considered useful by the Stanford staff.
- The materials purchased to date are in English. Another set of works, in
Spanish, will be ordered from RTAC through the AID Mission in Managua.
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SUMMARY

The objectives for the 1973-1974 project year are listed cn page
2 of this report. Here we sumnarize briefly the progress made towards
reaching each of these objectives.

1. Site selecrion. We have, together with AID, selected a
primary site for the project; that prozess was described in Searle
(1974) and in this document. Preliminary discussicns have been held
cencerning the selection of a secondary site, and tentative agreement
has been reached to chocse that site gutside of Latin America. No
further plans have yet been made for implementing the prcject in a
second site.

2. Working relationships. 3taff activities towards establishing
workin . relationships with apprcpriate Nicaraguan government and
education sfficials have been described in this report. Approximately
nine months were spent in selecting ¢ ccuntry, and another two months
were needed to provide lazguage training and orientation for Stanford
staff members, and to relccate them in Nicaragua. During June, staff
members turned their full attentiosn to establishing a working project
in Nicaragua.

3. Research design. Because s¢ much of the project year
was spent in site selection and negotiations, the staff was unable to
work with Nicaraguans in developing a more detailed research design.
Rather than put off that activity we prepared a preliminary document
(Searle, Friend, Jamison, Suppes, Tilson, & Zanotti, 1974) that will
serve as a guide for the research, but will remgin open to modification

as a result of interaction with Nicaraguans.
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4. Curriculum outline. The staff found that the Nicéraguan
Ministry of Public Education has within the last several years revised
the mathematics curriculum and has prepared a detailed curriculum guide
for the first six grades. We have agreed with Nicaraguan officials that
the project will use their curriculum guides in developing radio lessons.
Therefore, the project has not undertaken to develop an indepéndent
curriculum outline.

5. Pilot testing. A preliminary description of pilot testing
of radio scripts is contained in this report, and a more detailed report
is forthcoming.

®. Project manager. Mrs. Jamesine Friend, a mathematics
curriculum specialist with exiensive administrative experience, was
hired as project manager on February 1, 1974. She has participated
in site selection and all aspects of planning the research and operational
aspects of the project. She moved to Nicaragua in June, 1974.

7. Review Committee. AID established a Research Review Board
that met in Washington, D.C. on June 21, 1974 with Stanford and AID
personnel. The meeting was devoted to a discussion of research plans
for the project.

8. Linkages. Preliminary attempts to make contact with cther
media projects and with regional organizations are described in this
report.

At the close of the first year of funding, we are in the process

of establishing a working project in Nicaragua. We look forward to

the next project year, as we become fully operational.

59



REFERENCES

Searle, B. Site selection process: Radio Mathematics Project. Stanford,

Calif.: Stanford University, Institute for Mathematical Studies in the
Social Sciences, 1974.
Searle, B., Friend, J., Jamison, D., Suppes, P., Tilson, T,, & Zanotti, M.,

Research plan: Radio Mathematics Project. Stanford, Calif.: Stanford

University, Institute for Mathematical Studies in the Social Sciences,

1974.

60



APFENDIX A

Notes on What To Lock for When Visiting a Potential Host Country

I. Purpose of primary education

What do different people conceive as the basic goals of
primary education? E.g., preparation for secondary
school, for school leavers who will be living in
rural areas, etc.

II. Education Organizational Structure

A. What Ministries, divisicns therein, or other
organizations are invcived with the following:
1. primary schools.
2. teacher education programs
a. preservice
b. in-service.
3. inspectorate.
4, educational broadcasts.
B. To what extent and in what ways are these various
divisions related?
C. Who makes policy decisions and develops curriculum
in mathematies at the different levels?

II1. Finance

A. What is the over-all cost of education per annum:
1. capital expendituzre?
2. recurrent expenditure!?

B. How much of the total goes for:
1. primary education
- 2. teacher education

3. educstional broadcasts

C. What is the tcst of primary education per child
per annum? :

D. What are the sources of funds for curriculum
development, special teacher training, and educational
broadcasts?

E. What is the estimated expenditure per child on

1. fees?
~ 2. books?
3. other?

IV. Language
A. What languages are used as media of instruction?
B. At what grade level is each used?
C. What languages are taught in the primary school?
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V. Schooling

A. Who goes
1. Is education compulsory? up to what
age or class?
2. What percent of school age children attend
school at each grade level?

B. Promotion-retention
1. How are such decisions made?
2, What percent of children are retained at
each grade level?
3. What is the average length of schooling to
produce an elementary level graduate?

C. Selection
1. Do final year students of the primary school
write an examination
a., for a leaving certificate?
b. for selection into higher institutions?
2. What is the nature of this examination?
3. What other criteria is used for selection?
4, How important is the mathematies part of this
examination?
5. Who writes the mathematics part of this examination?

D. Prospects after primary school
1. What advantages accrue to students with various
levels of education?
2. How many and what kinds of jobs are available?
3. Where are the available jobs?
4, To what extent is the mathematics program
designed to take into account the above information?

v. School characteristics.

A. General

1. What are the school hours and daily schedules?

How well are they adhered to?
" 2. What are the attendance patterns? reasons for

continually or periodically low attendance?

3. How many classrooms and schools are there?

4. What 1s the school population by grade?

5. What is the range and average size of the
classes? schools?

6. How many and what kinds of administrators
and other non-teaching personnel are there? What
do they do? .

7. What is the size and demographic characteristics
of the different areas from which different clusters of
schools would draw its population?
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B. What teacherzs dc

1. What is the structure of the class-day?
lengrh of the periods? recesses? lunch period?

2. What teaching methods are used?

3. What kinds of interzaction is there between
the teacher and :hildren?

4. Whar kinds of materials are used during the
the lessons?

5. Are there written assignments? homework?

6. What kinds of tests are used? How are they
prepared and graded?

7. How much does the teacher rely on the official
syliabus?

C. What the students do ,
1. What kind c¢f pupil-pupil interactions are there?
2, Is there any small aroup work or iIndividualized
study?
3. What kinds oI responses are the students called
upon to make? .
a. oral - unison? individual?
b. written - paper? blacizboard? slate?

D. Resources

1. What kind of materials dces the teacher have?
a. teacher's guides or syllabuses
b. other ressurces books
c. visual aids
d. library facilities
e. other materials

2. What do the children have?
a. textbooks
b. other books, e.g.. library
c. paper, pencils, notebooks

VI. Teachers

A. Where do the teachers come from? 1local? expatriate?

B. What general educa:tion are trhe teachers required .
to have? '

C. What professional training is required?

D. What are the different grades of teachers? What
percentage of teachers fall in each grade?

E. Are there plans for greatly expanding the total
number of teachers or changing the quality as reflected
in the different ctategories above?

F. What is the rate of teacher turnover?
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VII. Teacher edvcation
A. General

1. What is the organizational structure for teacher
training?

2. How many colleges of edutation are there? Are
the universities invcived:

3. What is the relationship between the teacher
education programs and the various divisions in the
Ministry?

4., What grades of teachers are produced at the
various teacher education institutions?

5. Is tiere a national syllabus? How much
variation is there from college to college and
subjecr to subject?

6. From where does the syliabus originate?

B. Preservize
i. What are the nationalities of the staff?
2. What is the sctudent-tutor ratic?
3. What is the number of math tutcrs compared with
those in cther subject areasz?
4, What 1is the totai time students attend the
- teacher training program?
5. what percent of the time spent on the
academic areas is devcrted to math education?
How much tcral vime is this?
6. Hcw is this time divided up between
a. academic study of math?
b. specific study of new math?
c. methods of teaching?
d. supervised teaching?
C. In-service
1. What kind of in-service rraining exists?
2. Who 1is respznsible for this?
3. In what diftezent ways is this carried out?
short courses? longer (one year) up-grading prograns?
4. Where are the ccurses held?
5. What is the criteria rfor selecting teachers
for these programs?
6. How is it determined what special ccurses
are needed? ‘
7. Have there been any ccucses or are any planned
for the near tuture which relate to
2. new math education?
b. instructional broadcasts?

D. In what ways would the government provide support for
the teacher training programs needed for the math-radio project?

1, released time for exisring teachers, tutors,

inspectsrs, etc.?
2, fuli-cime college tutor?
3. materials?
4, facilities for conduzting workshops?
5. transportation costs for participants?
6. per diem and/or other expenses?
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IX. Mathematics syllabus

A, Is there a national syllabus?
B, What text books are recommended?
C. What content of mathematics” is taught at each grade?
D, What pedagogical approaches are recommended?
E. To what extent do teachers rigidly follow the syllabus
in terms of the
1. content covered?
2. pedagogical approaches recommended?
F. Is the syllabus reviewed periodically? How often?
By whom? '
G. Are there any national or local teachiers' organizations
devoted to math education?

X. History of efforts to change schools

A. What educaticnal reforms have been attempted in
primary schools or colleges of education?
B. What have been the results? Reasons?

XI. Educational broadcasting

A. General .
' 1. How long has educational broadcasting been in exietence?
2. Are the broadcasts designed for formal or informal
education?
' 3. What subjects have been taught?
4, At what age level have the broadcasts been aimed?
5. What have been the purposes of the broadcasts?
a. core instructional material?
b. supplementary or enrichment?
6. What is the intended relationship of the
broadcasts to the teacher? supplementary materials?
7. What kind of special training do teachers receive?

B, Facilities

1. How modern and reliable is the broadcast
equipment?

2. What percent of the programs are unable to
be broadcast according to previously set schedules?
Reasons?

3. What is the power and range of the tramsmitters?

4, How adequate are the studio facilities?

S. What percentage of schools or classrooms have
operating radio receivers within the range of the
transmitters?

6. What is the actual operating procedure for a
school when its radio breaks down in order to get

)
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C. Personnel

1. Of what nationalities are the production and
broadcast personnel?
2. What is their level of experience?
3. Is the number of staff adequate for what they are
already trying to do?
4, Will the present staff be able to handle the
additional load of a new mathematics program?
Do they have the personnel to do the following
functions? '
a. a person to oversee all aspects of
production
b. sound recording, addition of music and
sound effects, sound editing, sound mixing
c¢. professional narrator
d. someone experienced in writing radio
scripts for children

XII. Printing

A, What printing facilities would be available for
the project?

B. What is the quality of their work? graphics?
photo reproduction?

C. What would be a conservative estimate of time needed
for having a set of materials prepared, printed, bound
and delivered?

XIII.School locations and transportation

A, How many schools are within a
1. one hours drive from the studio?
2. two hours drive from the studio?

B. What percent of the schools and/or children within
these distances are urban or rural?

C. Are the schools clustered in a way which would make it
possible to establish one school within each cluster as a
local center for frequent teachers' meetings?

D. Are the roads to these schools open the year round?

E. Is local transportation readily available for teachers
to travel to

1. nearby training centers in a school?
2. other training centers such as colleges of education?
3. the studio facilities?
F. Do the schools have
1. electricity?
2, telephones?
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XIV.Computer fazilities

A, What compucter facilities are available?

B, How much of the data analysis can be handled there?

C. Can any of the computer curriculum work be done there?

D. Are the persomnel sufiiciently skilled to handle the
required work? with a minimum of additional training?

E. Will tlese pecple have the time to work on this project?

XV, Urban-rural compariscn

How are the urban and rural schools different in relation

to the following characteristics:
1. length of stay in school

2, scheal facilities
3. achievement levels
4, propertion who continue with further education
5. differences in curriculum '
6. differences in SES
7. quality of teachers
8. books, paper, other materials
9. size of classes
10.absenteeism

XVI.Host country support

A, office and storage space
B. use of broadcast facilities
C. facilities for teacher training workshops, including
er night accommodations for participants
D. full or part-time personnel
1. high level assistant to project manager
. curriculum specialists
. computer programmers
. field assistants
broadcast personnel
6 teacher training tuato:s
E. released time
1. participating teachers
2, head teachers
3. inspectors
4, other administrators
5. teacher training tutors
6. broadcast personnel
F. support from math education groups relating to
1. policy
2. curriculum development
3. national exams
G. printing facilities
H. expatriate housing
I. vehicles for project related work

U".L\-(.oN
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APPENDIX B

Correspondence Regarding Choice of Nicaragua as Project Site

February 15, 1974

Ing. Jose A. Mora R.
Ministerio de Educacicn Publica
Managua, Nicaragua

Dear Mr. Minister:

The staff of the Stantord radio mathematics proiect and A.I.D. officials
in Washington have evaluated the twelve prospective sites for the préject.
We view most favorably the prospect of locating the project in Nicaragua.
We feel that the previous work on the development of mathematics texts and
curriculum guides would serve as a strong foundation for the development
of radio-based instruction. In addition, we were impressed by the
enthusiastic response of Ministry personnel and the educators we met in
the Department of Masaya. '

However, before reaching a final decision, we need further information
about the availability of several of the components necessary for
implementation of the prcject. Chief amcng these is the availability
of trained personnel to serve as staff members. We expect, when we
become fully operational, to need a local staff of from eight to twelve
people. Three or four of these should be peaple who have had some
experience working with primary school mathematics curriculum, writing
texts or guides, or cther related activities. In conjunction with the
Stanford staff, they will write radio scripts for the mathematics
lessons, prepare teacher's guides, and, later oa, help run teschers'
workshops. We will also need several field personnel whose primary
responsibility will be to travel to local schools and collect students'
papers, talk to teachers about the project, and in general maintain the
liaison between the project staff and the schocls. The project will
need one or two people who can be trained as key punch operators, and
some people whose skillis we can use on & part-time basis, for example,
a graphics artist and a computer programmer.

As we did not have the opportunity to explore these needs in detail _
during our brief visit to Nicaragua, we would like to return to discuss
these issues and any questions that you may have concerning the location
of the project in Nicaragua. If we agree that locating the project in
Nicaragua is feasible, then we would like to start making arrangements
for obtaining office space, use of a radio station, cooperation of
schools, and so forth, We are eager to make a final decision about
country selection, and begin operaticns in early May. Thus, we would
1ike to make our visit quite soon, the first week of March if possible.
Mrs. Jamesine Friend, who will be Project Director, and Mr. Tom Tilson,
who will work with her, will accompany me.
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February 15, 1974
Ing. jose A. Mora R.
page 2

We would also like to discuss with you the possibility of inviting a
participant from some other Central American countries to work with the
project staff in Nicaragua. We feel that we can increase the impact

of the project on a regional basis i1f we can, from the beginning,
involve representatives from other countries, and we are interested in
axploring the feasibility of such a scheme with you.

We look forward to hearing from you, confirming your continued interest
Ju the project, and suggesting specific dates for our return visit to
Managua.

Sincerely ycurs,

Barbara Sesrle, Ph.D.
Projent Cosrdinator

cc: Peter Tobla, USAID/Nicaragua
David Sprague, USAID/Washingion
Patrick Suppes, Diveator, Institute for
Mathematical Studies in rhe Social Sciences

BWS:sf
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APFENDIX C

Matters Settled During Negotiation Period

This is a list of questions which were negotiated during the period of
March 7-15, 1974. :
I. Relations with educational bureaucracy

II. Project locationF-propcsed site

ITI. Widescale implementation

Iv. Project personnel
V. Office facilities and equipment
VI. Air time and recording time

VII. Availability of computer facilities

VIII. Teacher training facilities

IX. Printing facilities .
X. Role of the AID Mission
XI. Role of AID Washington

I. Relatioits with educational bureaucracy

A. Exactly where does the project fit in the bureaucracy
--primary .linkage~-other linkages

The project will eventually fall administratively under
the jurisdiction of the Departamento de Investigacion y Evaluacion
Educativa, a newly-established research unit within the Oficina de .
Planeamiento Integral of the Ministerio de Educacion Publica (MEP).
For the present, the Director General de la Oficina de Planeamients
Integral, Prof. Raul Quintanilla, is exercising administrative
responsibility. ‘
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I. Relations with educational burcaucracy, continued

B. What is the administrative relationship between MEP and
the Inspectorate of the Department of Masaya?

The Inspectorate reports directly to the MEP. Prof.
Guillermo Escobar, Insjprector Departmental de Masaya, has authority
to permit use of schooils for testing and experimental purposes, call
teacher's meetings, refuest cooperation of teachers, and so on.

He has agreed to assist the project staff in these ways.

C. Is there & research organization with which to establish
linkage? If so, how will this linkage be established?

The Departamento de Investigacion y Evaluacion Educativa
within MEP, headed by Juan Alamo Briggilier, was organized within
the last two months. Senor Alamo conferred with project staff during
the negotiation visit, and agreed to work closely with the project.

i

D. What kind of University connections can be established?

The answer is not clear at this time. The National University
does not at present either train primary teachers nor conduct research
in primary school education.

E. Where is the nearest Teacher Training school? With whom
can we make contact? What kind of cooperation is possible?

There are two Normal Schools near Masaya. A school for
girls is located at San Marcos and a school for boys at Jinotepe.
The team did not visit either of these. Mrs. Vrooman knows people
at these schools and can establish contact with them.

F. What arrangements can be made for regional cooperation?
What organizations should be_involved? How should contact
be made with them—-by host country? Stanford staff? AID?

The Minister of Education agreed to take the initiative in
soliciting the participation of other Central American countries and
Panama. He suggested that he mention  the project at a forthcoming
meeting of Central American Ministers of Education (to be held at
the end of March or the beginning of April) and follow up the first
mention next fall with letters inviting each government to send a
representative to learn about and perhaps work on the project.
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ITI. Project location -- Proposed site
A. What is urban area in which project staff will be located?

The project offices will be located in the town of Masaya,
approximately twenty-five miles from Managua.

B. How large a surrounding rural area is needed to find

1. 1500-2000 students in first grade?
(Is this a reasonable number?)

According to preliminary data supplied by the Inspectorate
de Masaya, there are about 97 first-grade classes in the Department,
with an average of 30 to 40 students per classroom. Thus, there are
probably more than 3000 first-graders. Approximately two-thirds of
of the schools are rural, but probably fewer tiian two-thirds of the
students are rural, since rural schools tend to be smaller. We did
not obtain an estimate of the number of rural and urban students. Data
for 1971, published by the Ministry of Education, are in disagreement
with the figures provided by the Inspectorate; they indicate that
in 1971 there were 3,477 urban and 2,991 rural first-grade students
in Masaya.

2. 1500-2000 students in last year of primary school?
(Again, reasonable”)

According to preliminary figures, there are approximataly
39 sixth-grade classrooms, with perhaps 1,100 students. (The 1971
figure, from the same source quoted above, is 1,341.) If the
project prepares materials for sixth grade, it will probably have
to use classrooms in adjoining departments.

3. If the area required is larger than a single department
how are administrative arrangements to be handled?

The Minister of Education must request cooperation of each
Departmental Inspector involved, and work would be coordinated
centrally, rather than by ccoperation between departments.
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I1. Project location, contiaued

C. What is the character of the proposad rural area? 1Is it
representative of the country's rural population in the
following characteristics?

(Data used here are for 1971, unless otherwise noted.)

1. Percentage of rural children in schosl
Country: 687
Masaya: 83%

2. Quality of tsachers--percentage of certified teachers
Councry: 79%
Masaya: 94%

3. Size of schools~ percentage of classrooms with one grade,
two grades, more than two grades
1 grade 2 grades >2 grades
Country: 79 5 16
Masaya: 84 5 11

4, Pupll-teacher ratio--Number of pupils per teacher
Country: 38
Mzsaya: 35

5. Distribution of students across grades--proportion of
children in each grade

Fre 1 2 3 4 5 6
Country: 2.7 36.6 19.0 14.9 11.5 8.6 6.7
Masaya: .8 36.7 19,2 15.0 11.2 9.5 7.6

6. Dropout rate
not known yet

7. Faildre vate
not known yet

8. Adulc occupaticus
net known yet

9. Adult {»10) literavy rate-—percentage illiterate (1970)

Urban Rural
Countzy: 16.6 62.5
Masaya: 211 57.0
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IT. Project location, continued
D. School questions
1. What is the schcol calendar (start, vacations, end)

School starts clcse to February 15th, lasts through November,
(Holidays?). The morning shift is from 8 a.m. to 1 p.m. Afternoon
shift lasts from 2 tec 6 p.m.

2. Is the school district(s) willing to allow the use of
schools for experimental purposes?

Yes.

3. Are the authoricies accepting of the need to test
students? How do we obtain teacher acceptance for this?

Yes. The Inspectcr of Masaya suggested that he would hold
a meeting of all the teachers involved, explaining the project, the
type of cooperation needed, and making clear that tests were not to
be used for the purpose of evaluating teachers, but only for evaluating
the radio lessons. The Inspector would request that teachers cooperate
with project staff in all aspects of the experiment.

4, Are there classrooms immediately available for pilot
testing materials? Will the experimental population
be large enough with these excluded? If not, can
pilot testing be done in a neighboring district?

Classes are available for pilot tescting. During discussions
about experimental design, the staff decided to include classes used
for pilot testing as experimental classes. We learned that children
are not assigned to morning or arfternoon session in any systematic
way. The staff will therefore investigate the possibility of using
afternoon session classes as controls. In addition, some controls
may be selected from a neighboring district.

'

5, Can the use of one-room schools be avoided‘(i.e.
will the experimental pcpulation be large enough
without them)?

Of the more than 100 schools in the Department, only 17 have
only one room. In 1971, of 17,615 students in the department, 14,888
were in classrooms that contained a single grade.

6. What tests (if any) are used? Are results avallable?
Can we obtain samples of classroom tests? See samples
of student work?

There are no district-wide tests. A few sample tests were
obtained. More will pe available when the project gets underway.
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II. Project location, continued

7. What kinds of data about children are available from
schools, e.g. age, family situation, school history, etc?

Not known at this time.

8. Is there already an existing delivery system operating
between school district headquarters and schools?

Departmental sub-inspectors visit schools every several
weeks. No formal delivery system operates.

E. Where is each of the following located? How far is this
from the project site?

1. Office building for project

Office space has been made available to the project at the
local Instituto (high school), located in downtown Masaya several
blocks from the Department Office.

2. Radio station

Radio Masayd is located in downtown Masaya.. ...

3. Recording studio

There is currently a small recording studio at Radio Masaya
that is barely adequate. The station is in the process of building a
new recording studio which is scheduled to be completed in April. The
studio will be available for project use, although details of scheduling

were not discussed. Recording facilities at Radio Nacional will be
available within 6 -~ 12 months.

4, Supervisor and other administrators of primary schools

-

Departmental offices are in Maséya. Some school supervisors
live in the rural areas, near schools.
5. Teacher training school

These are in San Marcos and Jinotepe, both within 15 miles
of Masaya.

6. Key punch
The project will rent a key punch for the project office.
7. Computer facility

ine project will use the IBM 1130 at the Central American
University, located in Managua.
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II. Project location, continued
8. Printing facilities

Th2re is a printing firm in Masaya, which was not investigated.
The Ministry will within & year have new printing facilities that will
be available ro the project (if we buy paper and ink and pay any overtime
that is necessary). There are currently (we understand) limited
facilities (mimeograph and offset) available through the Ministry.

9. Gérage for repair of vehicles
Probably in Masaya

10. Radio repair services

Not kncwn yet

11. Post office

In Masaya.

F. Where will northamerican project staff live?
1. What kind of housing is available?

Houses are -available. Finding one in a suitable location for
a reasonable price may be very difficult.

2. What is the procedure for obtaining housing?
How long does it customarily take? What kind
of temporary facilities are available?

Both Friend and Tilson obtained temporary housing for June.
Obtaining a house may take frem 3 to 6 weeks. There are local real
estate agents, perhaps some help through an Embassy newspaper.

3. Where are the nearest schools for northamerican children?
primary
secondaty :

The American School, the only English-language school in the
area, is located in Managua. Registration opens June 1. All the
project children may attend.

G. How will transportation needs of northamerican staff be satisfied?
Will project vehicles be available for their use after working
hours?

Yes. In addition, they will need to brirg private cars.
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II7. Widescale impliementation

A. If program is successfrl and economically feasible is the
country willing tc undertake widescale implementation?

This was no: specirically discussed.

B. On what time scale is such implementation envisioned?

IV. Project personnel

The functions that prcjest staff must carry out can be organized
in the f5llowing six categcries: administration, curriculum development,
production of rzaio programs, research and evaluation, teacher training and
school liaison, and suppcrt activities. Personnel needs will be described
by category, with the understanding that some staff members may have
responsibilities that fall in mcre than one category. (For example, a
radio performer might also write curricuium, or a teacher trainer might
also maintain liaison with schools.) The northamericans on the staff
(three are currently contemplated) will fulfill some of the functioms
described. 4n estimated full staff strength (expressed as full-time
equivalents--f.t,e--is given for each category. Not all functions must
be staffed at full strength from the outset of project implementation.

A, Job categories
1. Administration (estimated 1 f.t.e.)

The Project Director handles administrative affairs of the
project, maintains contact with the Ministry of Education,
with the Stanford staff and with AID. Where appropriate
the Project Director will delegate responsibilities to an
Administratise Assistzat. The Project Director will
supervise all team leaders.

Jamesine Friend will serve as Project Direcror. Vitalia
Vrooman will be Assistant Project Director, serving as the Administrative
Assistant described aboe. :

2. Curriculum development team (estimated 3 f.t.e)

Curriculum developers plan radio lessons and assoclated
off-line matetrial, write radio scripts, and prepare
teachers' guides. At least one member of the team should
have experience in the development of primary mathematics
curriculum; at least one member of the team should have
experience writing radio scripts for children. The team
should include an expert in primary mathematics from the
Ministry of Education. A person with artistic skills
should be inciuded on the team. This person will prepare
1llustrations ror lesson materials and teachers's guldes
and shouid have drafting experieance =r training and some
ability with free-hand sketching (cartoon style).
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IV. Project personnel; c:ntinued

The team leader will :i¢uzrdtnate the preparation of lesson-
associated materials, the prcuccticn of printed matrerials,
and provide training for team members when necessary.

The curriculum development teeam will consist of Jamesine
Friend, Vitalia Vrocman, David Cardoza, Ligia Roman, and a script
writer (to be appointed). Jamesine Friend will be team leader. Art
work will be done by artist in the Ministry audic-visual department.

3. Radio brsadzast przoduction team (estimated 2 f.t.e.)

The radio prcduction team will produce, tape, and edit
radio lessons, using scripts prepared by the curriculum
development tezm. The team will produce sound effects,
edit tapes, mix scund tractks, narrate, and so on. They
will cataloguz and store broadcast materials, and, in
cocperatica with the loéal radio station, will broadcast
programs according to schedules worked out together with
the curriculum development team and the Project Director.
Team members will provide technical assistance to script
writers to improve the quality of radio scripts. At least
cne member of the team should have experience editing radio
tapes. At least one member of the team should have experience
producing radio broadcasis.

The team leader will act as proiucer-director, supervising
all aspects of broadcast producticn (in close cooperation
wich che curriculum development team leader), and will
maintain contazt with the local radio station., The leader
will train team members when necessary.

The members cof this team have not yet been identified.

4, Researzh and evaluation (estimated 3 f.t.e.)

The research team will develcp and implement the research
and evaluation design, plan and execuce additional
experiments, collect reguired data, conduct interviews
and surveys, and observe and record classroom activities.
One member of the team will write computer programs to
ccllect and summarize data. At least one member of the
team should have experience designing and carryirg on
educational research. Field personnel on this team will
also carry out teacher trainiag activities.

The team leader will supervise all research activities
and train team wmembers.

Tom Tilson will setve as team leader. Three teachers, provided
by the Ministry to work on the project, will serve on this team and the
teacher training team. Computer pregramming will probably be done by
the staff of the Computer Center of the Central American University.
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IV. Project personnel, continued
5. Teacher training team (estimated 3 f.t.e)

The teacher training team will prepare and conduct teachers's
workshops and other teacher training activities (including
special radio broadcasts) on a schedule determined by the
Project Director, the ¢urriculum development team leader and
the teacher training team leader. Field personnel (from this
team and the research and 2valuation team) will alsoc maintain
contact with schools participating in the experiment. Team
members will travel to schocls to deliver materials, pick up
data, confer with administrators and teachers and arrange for
radic repairs. They will provide feedback to project staff
members about the functioning of radio lessons in the classroom.
All members of the t2am should have primary school teaching
experience and at least une member should have experience in
providing in-service training for primary school teachers,
preferably in machematics.

The team leader will supervise all teacher-training activities,
organize schedules for visiting schools and train team members.

Tom Tilson will serve as team leader. The teachers mentioned
above will also serve on this team.

6. Support team ({(escimated 3 1/2 f.t.e.)

The support team will provide secretarial assistance for all
other teams, maintain inventories of project materials and
take charge of their storage and dissemination, run errands
and drive project cars when necessary, key punch data,
translate materials prepared by the staff from English to
Spanish or Spanish to English, and so on. The team will
need at least cne typist and one key punch operator. At
least une person must be able to drive.

The Project Director will serve as team leader for the support
teer:.

The initial team will consist of a secretary and a driver who will
be able to run errands. A key punch cperator will be added several months
after initiation of work. The individuals who will serve in these
positions have mnot yec been identified. :
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IV. Projectr personnel, continued
B. How are personnel to be recraited?

1. What is the local recruitment procedure?
How lcng does it take to fill an opening?
How large 1is the pool of ctandidates for each job?
What other programs are recruiting frcm the
same potential pool?

At least eight Nicaraguan staff members are already employed
by the Ministry of Education and need only be transferred from their
current position to the prcject. Vrcoman, Cardoza, and Roman have
already been directed to wo:rk half-time on the project, and will
become full-time as of June 1, when northamerican staff are expected
to arrive in Nicaragua. Others will be transferred as needed. The
Ministry of Education has accepted responsibility for recruiting other
staff members as needed. There do not appear to be other projects
competing for staff members.

2. Will personnel be recruited from the locale of the
project? 1If not, what inducements will be needed to
attract them?

Most staff members will live in Managua and will probably have
to use public transportation to get to Masaya each day. At present no
extra compensation for this is contemplated; however, the Troject Director
can alter this decision if need be.

3. Who has final responsibility for hiring and firing?
How are promotions and change of status within staff
determined? Whar 1is the procedure for obtaining
replacements? '

The mechanism for transferring staff members who do not do
satisfactory work was not di:.oussed. The Ministry retains final
authority over Nicaraguan staff members, since it is paying theilr
salaries.

4, Who will pay salaries for each of the listed
positions? Who has responsibility for salary
scales? Who pays fringe benefits? What are they?

The Ministry is paying the salaries of all Nicaraguans
currently on the staff.
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V. Office facilities and equipment

Space requirements: Several offices, room for meetings,
place for art work, desk for each full-time equivalent
staff member.

A, Where will offices be located? Whe will pay rent?

Project offices will be in the Instituto building in Masaya in
two large rooms, with movable partitions provided to separate several
individual offices. The library of the school will be used for large
meetings. The space will be provided free cf cost to the project.
Presumably, although this was not made explicit, janitorial services
will also be provided.

B. How is each of the following to be provided, by host government,
by Mission, by project...if by project, purchased locally
or in US? How many are needed?

1. Desks Ministry (MEP)
2. Chairs MEP

3. Tables MEP

4, Duplicating machine Stanford

(Mimeograph, Ditro, Xerox)

5. Typuwriters, 1 regular typewriter —- MEP
typewriter tables 1 primary typewriter -~ Stanford

6. File cabinets MEP

7. Storage cabinets MEP

8. Telephone Stanford

9. Stationary supplies Stanford

10. Vehicles, Stanford

including gas gnd maintenance

11. Tape for radio programs Stanford

1é. Tape recorders and tape Stanford

13. Magnetic computer tape Stanford

14, Punched cards Stanford

15. Radio receivers Stanford

16. Key punch machine Stanford
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VI. Air time and recording time
A, Which radio station will be available for use? What is
its range? Are their any known reception problems, areas
with especially poor reception?
The project will use Radio Masaya. A commitment has been
made for use of air time, according tc the time schedule presented
below. Reception problems have nct yet been investigated.

B. Is there a commitment for increasing amounts of air time
during lifetime of project?

Need for air time during school hours:

First broadcast year (school year starting in 1975)
20-40 min/day

Second broadcast year 40-120 min/day
Third broadcast year 60-200 min/day

(Time estimates include possibility of teacher broadcasts
and repetition and review programs)

C. Can project determine broadcast times or are they to be
specified by radio station?

Don't know at this time.
D. How much time per week is availsble for use of recording
studio? Who determines scireduling for studio use? How

flexible are schedules? Which users have priority?

Don't knowv at this time.

VII. Availability of computer facilities
A. What is the financial arrangement for obtaining compﬁter time?

The Minister said that he could cbtain free computer time for
us at the computer located at the Central American University (UCA).
How much time would be free, and how much we would have to pay for,
was not determined.

B. Will project supply programmer or will computer center?
If project, how does programrer interact with computer?
How much time is he/she allctted for programming and debugging?

The Computer Center at UCA will do the programming. Rainer

Schulz, Systems Programmer on the Institute staff, will serve as
consultant for the project.
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VII. Availability of ccmputer facilities, continued

C. What will be schedule of computer use? What priority does
project work have?

Not known at this time.

D. What kinds of transportation or other arrangements are necessary
to get data to computer?

~ Cards will have to be brought from Masaya to Managua, no less
frequently than once a week, if possible more often.

VIII. Teacher training facilitries

A. Are there on-going in-service teacher training programs?
Can the project make use of these? If not, can we obtain
help organizing our own teacher training services?

B. What are the costs associated with in-service teacher
training?

IX. Printing facilities

A. What is the financial arrangement for obtaining printing?
Is the printing facility government-operated or private?

B. What is turn-around time for printed material?
C. What priority does project have for use of facilities?

The project staff, subsequent to the visit, has decided
to obtain the equipment to make electronic stencils and a
duplicating machine that will allow reproduction of up to 10,000
copies from a single stencil. Having printing equipment located
in the project offices will greatly facilitate the kinds of
scheduling problems &slluded to above.

X. Role of the AID Mission

A. What will be the relationship between ihe AID Mission and
project staff?

Not clear at this time. Dr. Peter Tobia, head of Human
Resources for the Mission, and a source of much help and expertise,
may be leaving the Missiom.

XI. Role of AID/Washington
A. How are decisions to be made?
We want to maximize the number of decisions that can
be made on-site. For what types of decisions must the

Washington AID office ke consulted? Must such
communications be routed through the campus staff?
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APPENDIX D
Agreement Concluded Between the Agency for International Development and

the Government of Nicaragua

I. INTRODUCTION

Pursuant to the General Agreement for Econcmic, Technical and Related
Assistance, signed between the Government of Nicaragua and the United
States of America on March 20,.1962, and in accordance with the Inter-
American Program for Ecuncmic and Social Developmernt established by

the Act of Bogota and the Conference of Punta del Este and with the
Declaration of Central America signed in Sanm Jose, this Project Agreement
is entered into berween the Agency for Internariossal Development (AID),
an agency of the Goivernment of the United States of America, and the
Government of Nicaragua, represented by the Ministry of Public Education.

II., PROJECT DESCRIPTION

The purpose of this project is to develop a system for designing,
implementing and evaluating low cost radic-based instructional materials.
A central feature of the system will be the use of rapid and specific
reporting of student performance to materials developers, to provide for
immediate and effective modificartion of these materials. The first
application of this system will be in the development of a primary-level
mathematics ccurse to be used in Nicaragua. The system #or developing
instructional materials is erpncted to be applicable to other subject
matters and to other countries. The mathematics curriculum materials
developed during the course of the project will be usable, with minor
modifications, in other <ountries.

1II. OBJECTIVES

The objectives of the proje=t are: 1) to demonstrate the feasibility

of providing a course ¢f instructicn in primary mathematics using radio,
2) to evaluate the effectiveness and impact of the instructional program,
3) to determine the effectiveness in relation to costs, of various
components of the instructional program, 4) to provide a model for other
countries that wish to use radio for instructional purpuses, and 5) to
build within the Research, Evaluation and Education Technology section
of the Ministry of Public Education, the capabilities for continuing
educational experimental programs, using the knowledge, and skills
gained as a result of this experiment.
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IV. PROJECT IMPLEMENTATION PLAN

The implementing agent for this project funded by AID will be the
Institute for Mathematical Studies in the Social Sciences of Stanford
University, hereinafter referred to as Stanford. The Ministry of
Public Education, hereinaftev referred to as Ministry, in cooperating
in this project will provide counterpart staff to the implementing
agent for carrying out the cbjectives of this experimental project.
Formation of the project staff is underway now and preliminary work
will precede the arrival of two Stanford staff members on or about
June 1, 1974, Upon arrival of the Stanford staff members in Nicaxagua,
they will be joined by three Ministry staff members. Since the
Department cf Masaya has been chosen as the site for this experimental
project, a project office will be established in the Instituto de
Masaya. Once the project 2ffice has been established, additional
Miniscry staff will be provided co work with the project, and perhaps
Stanford will provide cne additicnal stafi member.

The initial wotk by the Staniord and Ministry staff will be to develop
a detalled and specific research design for the project. Although this
design will be a joint effort, Stanford will bear final responsibility
for its successful completion. Production of materials will commence
immediately, in preparaticn for pilot testing.

Pilot testing will be done in several first grade classrocms during the
second half of the 1974 schoel year, and will be extended to second
grade during the 1975 schcol year. During 1975, materials used in
pilot testing will be revised and wide-scale daily broadcasting of

first grade lessons will begin in August 1975. Second-grade lessons
will be broadcast in the 1976 school year, and in ensuing years the same
pattern of pilot testing, revision, and later wide-scale implementation
will be followed for the remaining grades during the lifetime of the
project. The termination date of AID funding is currently June 30, 1977.
Any possibility of extensicn of this Agreement would depend on a joint
decision of AID and the Nicaraguan Government.

V. RESPONSIBILITIES OF THE PARTIE3

A. The Ministry hereby agrees to carry cut its responsibilities in support
of this Project by providing the foilowing:

1, From June 1, 197x

a. The Ministry will make available schools and personnel who will
cooperate in this experimental project.
b. Office space in the Institute of Masaya.
c. Some equipment (typewriter) and office furniture.
d. Use of Ministry audio-visual aids facility.
e. Use of Ministry printing facllities
f. Personnel
(1) three senior staff members
(2) three teachers
(3) one secretary
(4) one driver
g. Use of recording facilities.
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2. From January 1, 1975

(In addivion to those items listed in A 1 Part V above the
following:)
a. Radio broadcasting facilities
b. Personnel
(1) author of children's books
(2) teacher training counterpart
(3) research and evaluation counterpart
(4) radio-producer-director
(5) an additional secretary
(6) one radio technician

B. AID hereby agrees to carry out its responsibilities in support of this
Project by providing the following through a contract with Stanford:

In Nicaragua:
1. Technical services, including:
(a) Two Stanford senior staff members who will serve as Project
Director and Director of Research and Evaluation
(b) If needed, one Stanford radio specilalist
(c) Computer programming services (either local or through Stanford)
(d) Consulting services

2., Supplies, equipment and sezvices, including:

(a) Office machines (primarily typewriters, desk calculator, mimeo-
graph machine)

(b) sStationery supplies, postage, telephone costs

(¢) Printing materials (paper and ink) and overtime labor costs, if
Ministry facilities used. Iowever, if Ministry facilities are not
used Stanford will provide funds for the production cost of the
teaching materials.

(d) Graphic arts supplies and materials and overtime labor costs if
Ministry facilities used.

(e) Vehicles--purchase, maintenance, gasoline

(f) Radio receivers--purchase, batteries and maintenance

(g) Tape recorders--purchase, maintenance and tapes

(h) Rental of key punch, salary of key punch operator

(1) Computer services, supplies—-magnetic tapes, punched cards

(j) Cost of radio production--personnel and supplies

3. Training:
(a) In-service training in Nicaragua of personnel connected with
the project
(b) Training of one Nicaraguan a year, at Stanford University in
areas related to this project.

At Stanford:

Technical services, including:

(a) Principal investigator, part-time
(b) Project coordinator

(¢) Secretary 1/2 time

(d) Research assistants as required
(e) Computer time
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APPENDIX E

Flowcharts for Curriculum Production

The flowcharts in Figures 1, 2, and 3 illustrate the process of
producing a single radio lesson. The major functions described are
those of the curriculum designer, curriculum writer, curriculum editor,
scriptwriter, script editor, and.producer—director. Other functions
described require a tramslatcr, and radio technicians and other technical
support staff. The coliection and analysis of data also enter the
description of tasks. The flowchart shows each of these functions
separately., For the initial stage of operations in Nicaragua, project
personnel i1l gshare among themselves the major roles in the following
way.

Curriculum designer: Project director, assisted by the campus

coordinator and the assistant project

director

Curriculum writer: Nicaraguan curriculum writer, assisted
by the assistant project director

Scriptwriter: Radio specialist, assisted by the
- project director and the assistant
project director )

Curriculum editor: Project director
Script editor: Radio specialist
Director=-producer: Radio specialist

As the s;aff expands and Nicaraguan counterparte are trained, the
activities described in the flowchart will be shared among a larger
number of people.

Lesson production starts with the preparation of an outline

of the mathematical content for the entire set of projected lessons.
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In general, this ¢utliine will cover the carrizulum {or an entire school
year and will specify the topics to be covered and, within each topic,
the concepts and skills to be taught. The outline will be reviewed by
all staff members who ate <oncerned with currizalum, and in particular,
by the Nicaraguan curriculum specialists, who must verify that the
proposed curticulum conforms ts the guidelines set by the Ministry

of Education. Nezessary revisions will be made (return to 1 in the
flowchart), followed by review. This process will be repeated until

an acceptable curriculum outline has been formulated.

"hen follows the pteparation of a detailad oucline of
mathematical content, specifying along a time axis the instructional
sequences within each topic, the interrelationship of topics, the
amount and position of reviews, and so on. The ensuing staff review
can uncover either deficiencies in the original outline (return to 1)
or inadequate specifizarion of details (retuin to 2 ).

The next task is the preparation of skeleton lesson segments.

A lesson segment, as ptesently conceived, is a single instructional
sequence, comprised of an imstructional strategy and associated exercises,
or a set of drill exer:zises, or a set of review exercises. A skeleton
segment specifies mathematical content wichout supporting contextual
material (dialsgue, story line, and so on). 3keleton segments covering
the eatire detailed outline are prepared (step 3 ) and reviewed. These
are then compiled into lesson skeletons (step 4 ). We anticipate that
this process may require reorganization of the skeleton segments, and
perhaps some reassessment of the contents of the detailed outline.

The curriculum design will be writren first in English and then

translated into Spanish fcr review and implementation. All translation

O
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work will be supervised by the assistant prcject director, who is a
Nicaraguan mathematics #durriculum expert and bilingual. Scripts and
printed materials tor teachers and students will be written in Spanish.,
Such translations into English as are necessary for analysis and
reporting purposes wili be carried out separately and are not considered
part of the lesson production process.

The process of curriculum corganization, as described thus far,
has been carried out on a small scale for the prep;ration of five sample
radio lessons that were wrirten, produced, and pilot—tested'at Stanford
during the spring of 1974, |

The work leading to 5 will have been completed before the
preparation of any lessons. From 5 on, the flowchart describes the
production of a single lesson. The work on a lesson starts with the
review by the script editor of the lesson description represented by
the compilation of lesson segments. This review takes place immediately
before work on the lesson begins, so that the script editor can make
use of experience gained during earlier work to evaluate the proposed
lesson. If necessary, the editor sends the proposed lesson back to

4 for reworking.,

The scripcwriter must attend to three aspects of lesson
preparation, whizh are to (a) write dialogue, (b) specify teacher
activities during the broadcast and write the necessary instructions
to the teacher, and (c) design the format of the student worksheet
that will accompany the lesson. Upon the sctiptwricer falls the
responsibility for unifying the content prescribed by the lesson
descriptiou so as to produce a coherent lesson.

The script editor reviews the completed script and if the
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writing needs improvement returns the script to % . Then the script

editor and the cuériculum editor jointly examine the script, finding,

perhaps, that the lesson structure is faulty {return to & ), that one
or more of the lesscn segments is poorly conceived (ieﬁurn to 3 ), ot
that further script changes are needed (return to 6 ).

When an adequate script has been prepared, the production of
the radio tape and the producticn of supplementary materials may proceed
simultaneously. These procedures, which are relatively straightforward,
are illustrated in Figures 2 and 3.

Approximately a week beicre a lesson is scheduled for
presentation to a class (by cassette if it is being pilot-tested, by
radio thereafter), supplementary materials are delivered to the
classroom. Then the lesson is broadcast and the data (student
worksheets, classroom observations, tea:hers comments) are collected
and analyzed. The results of both shcrt-tarm and extensive data
analysis are fed back into the lesscn produccion process, &t the level
of curriculum design, ( 1, 2, 3, &4 ), and lesson writing ( 6 ),
and may influence the production of subsequent lessons during the year,

or the rewriting of the lesson the following year.
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